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HOW TO HANDLE 








IF IT IS A CHAIN DRIVE PROBLEM 


In designing any machine, it is vitally important 
to know just when a chain drive will do the job 
better than the many other types of drives 
available. 

That’s where Rex engineers can help you. 
Backed by over 46 years of experience with all 
types of drive problems, they are equipped to 
analyze your needs and arrive at a solution that 


best meets your requirements. From the many 
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>. e CONVEYOR CHAINS 


types of Rex Drive and Conveyor Chains, they 
can help you specify the right chain and aid your 
engineers in applying it most efficiently. 

Send for your copy of the advance edition of 
the Rex 444 Catalog—it gives complete specifica- 
tions of all Rex Drive and Conveyor Chains—is a 
valuable reference book to have on hand. Use 
the handy coupon. Chain Belt Company, 1643 
West Bruce Street, Milwaukee, Wisconsin. 


1 
CHAIN BELT COMPANY ' 
West Bruce Street 
Milwaukee, Wisconsin 
Please send me my copy of the ad- 
vance edition of the Rex 444 Catalog. ; 
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deterioration and President Roosevelt are 

popular scapegoats in the minds of many as 
the cause of world wide depressions and unem- 
ployment. We do not wish in these columns to 
attempt to analyze this problem, but we are con- 
fident that machines are not the blackguard. Using 
the words of Dr. James Thomas, from the maga- 
zine Vital Speeches, he remarks, “It is often stated 
that the machine puts people out of work, but be- 
tween 1900 and 1930, the 30-year period of our 
most rapid technological development, we created 
20,000,000 new jobs. The machine has been the 
most beneficial thing that has come to the working 
man on this planet, and the working man—who 
apparently is least informed about it—is the fellow 
who has reaped the greatest benefits from it... . 
The machine has democratized beautiful things and 
enabled masses to possess them for the first time 
in the history of the world.” 


Pi cccertcars along with sun spots, spiritual 
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That applications of rubber and plastics are 
forging ahead rapidly is clearly evident from the 
attention now being devoted to these materials. 
Indicative of the trend, the American Society of 
Mechanical Engineers recently established a com- 
mittee on rubber and plastics to deal with these 
growing industries and study mechanical applica- 
tions of the materials. The committee will sponsor 
the presentation of papers at technical sessions of 


‘the regular quarterly meetings of the A.S.M.E. and 
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a symposium on rubber is included in the program 
of the society meeting to be held October 5 to 7 at 
Providence, R. I. 
« o ¢ 

To prevent ice formation on airplane wings, a 
colloidal metal paint has been developed through 
which an electrical current may be passed. The 
method can be applied not only to the leading 
edges of the wings, but also to propellers, control 
members, radio antenna and other parts. 


Another recent aeronautical revival is a two-pro- 
pellered airplane, powered with a single motor. 
Now, however, the two propellers are both at the 
front of the machine, one just behind the other, 
and rotate in opposite directions. They are driven 
from separate drive shafts, one enclosed within the 


other. Chief advantage, says the War Department, 
is the elimination of engine torque without loss of 
propeller efficiency when operating at high speed. 


° ° ¢ 


The efficacy of safety propaganda in the pre- 
vention of accidents is well illustrated in the steel 
industry, where the very nature of the work is 
of a more dangerous character than in most other 
industries. The 1937 frequency accident rate as 
disclosed by the National Safety Council, Inc., 
placed the steel industry 39 per cent below the all- 
industries average of 13.85 with a rate of 8.51. By 
the constant and diligent use of safety measures, 
accidents have been reduced 61 per cent since 
1926. One cloud in the sky, so far as the steel 
industry is concerned, is the severity of accidents. 
Although it does not have many accidents, when 
one does occur it is apt to be maiming, placing the 
steel industry 31 per cent above the all-industries 
average for severity. 


¢ ¢ e 


Nothing is so insignificant or perfect that im- 
provements cannot be made. Now we hear of a 
new method of riveting, used in Germany, which 
solves the problem of work in close quarters where 
it is hard to get at the shank of the rivet. A smal! 
explosive charge in the drilled-out end of the 
shank is exploded when an electrically heated 
dolly is held to the rivet head, the resulting expan- 
sion of the shank making a tight joint. 


¢ ¢ o 


MACHINE DEsIGN has always pointed out how 
technical developments in one field help other in- 
dustries or design progress in unrelated machines. 
A few weeks ago Western Union engineers demon- 
strated how 96 telegraphic messages can now be 
sent simultaneously in one direction over a single 
circuit by using different tone pitches to carry 
messages. The idea grew from experiments with 
the Hammond electric organ which utilizes dif- 
ferent electrical frequencies to produce its musical 
tones. For purpose of the Western Union demon- 
stration, a regular Hammond organ was used. A 
tone detective showed by means of lighted notes 
on a musical scale the frequencies of tones used to 
carry messages. 


MACHINE DesigNn—August, 1938 











MAGHINE 
DESIGN 









By George W. Carlson NTO almost every field of productive endeavor the engineer and de- 
I signer have sought to bring automatic devices to relieve or replace 

the human element or increase output. Ingenious mechanical move- 
ments and intricate electrical appliances are to be found wherever com- 
plex automatic operations are to be performed. The flexibility of elec- 
trical circuits and the fact that almost no motion is too complicated 


Development Engineer 
Automatic Business Machines Inc. 


Fig. l—Conventional typewriter 
rests snugly in Robotyper stand 
and all mechanism for driving 
machine is completely out of sight 


Fig. 2—Cross section of typewriter 
driving mechanism shows relation 
of parts, including the pump for 
producing a vacuum in the system 
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for properly arranged arms, cranks and levers have 
caused designers to overlook almost entirely one of 
the most primitive forces available to man—the force 
of vacuum. In fact, few designing engineers have full 
knowledge of what can be done with pneumatic- 
vacuum circuits, and to a much lesser extent is the 
average designer familiar with the elements of such 
circuits. The Robotyper, (Fig. 1) manufactured by 
Automatic Business Machines, Inc., presents an in- 
teresting example of the possibilities of vacuum or 
pneumatic principles to complex automatic opera- 
tions. The Robotyper is a machine designed to pro- 
duce individually typewritten letters with a speed 
and accuracy surpassing that of any typist. 
Pneumatic actions have ‘heretofore reached the 
highest phase of their development in the reproduc- 
ing player pianos where all the variations of expres- 
sion and tempo of the recording artist were attempted 
to be transferred to the perforated record roll and 
reproduced with an accurate measure of fidelity in 




















Fig. 3—Looking at machine from 
the top, one can see the position 
of the perforated record roll when 
the Robotyper hood is raised 


Fig. 4— Diagrammatic view of 
mechanism for automatically 
starting and stopping machine is 
shown in blueprint. Brain for 
controlling air flow is seen in left 
corner, and winding and rewind- 
ing device in side view at right 
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the reproducing player piano. Reproducing type- 
writers have been marketed in which the player piano 
action, less the expression device, has been trans- 
ferred to the office typewriter. At first glance, 
this appears to be a very feasible substitution but it 
is not so in fact. The typewriter leaves its repro- 
duction in black and white on the printed page 
while the piano reproduction falls on the ear to be 
momentarily heard and then erased. Absolute ac- 
curacy is required with the typewriter while approxi- 
mate accuracy satisfies even a discriminating listener. 
The typewriter keys must strike with uniform force 
to duplicate the work of the experienced typist where- 
as a wide variation in the force with which piano 
keys are hit is permissible. Each key in the type- 
writer must rise to strike the ribbon and then fall 
away before its successor may operate, whereas in 
the piano actions many keys may strike at once and 
be held for different lengths of time. These are just 
a few of the many differences, to say nothing of 
special functions such as line spacing, carriage re- 
turn, paragraphing, etc., to be taken care of in the 
typewriter. Also, in developing the Robotyper, special 
consideration had to be given to compactness, as the 
space available for any piece of office equipment is 
limited. Material selection had to be made care- 
fully to keep weight down, and parts specified that 
make little or no noise in operation. 

The Robotyper uses any conventional typewriter. 
A perforated record roll similar to a piano roll mov- 
ing across a perforated tracker bar causes the keys 
to be operated and the other functions of the type- 
writer to be performed. The roll and typewriter 
in position are shown in Fig. 3. A special feature of 
the pneumatic action is the fact that all of the char- 
acter keys of the typewriter are actuated by the 
same pneumatic element, shown at the right of Fig. 
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Fig. 5—One-piece aluminum frame gives lightness to the 

machine. V-belt drive from slow speed motor is quiet 

and affords further speed reduction. Belt sheaves and 
other small parts are aluminum 


2. This element, known as the rocker bar, moves up 
and down by air impulses admitted through the rec- 
ord and tracker bar. Before each down stroke of 
the rocker bar, a selector pulls a hook attached to 
one of the typewriter character keys into the path of 
travel of the rocker bar, so that, as the rocker bar 
moves down, it pulls down the selected character 
key. Each key is therefore moved with the same 
speed and force. 

It is interesting in passing to note that the rocker 
bar is capable of two thousand complete strokes a 
minute, whereas the best that could be expected from 
electric solenoid operations would be 800 similar 
strokes, and this only with excessive heating. No 
typewriter has been developed capable of being op- 
erated this fast; 175 key strokes per minute is close 
to the practical maximum, and reference to the high 
speed is made only to show the possibilities of pneu- 
matic devices of this character. Also, it may be men- 
tioned that it is a very silent action as compared 
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with either mechanical systems using cams, levers or 
solenoids having heavy iron cores. 

The typewriting record consists of a roll of specially 
prepared paper, wound on a cardboard core and per- 
forated like a player-piano roll. The perforations are 
made in the record by a simple device, operated 
much like a typewriter and illustrated in Fig. 6. 

The selector, which picks out the key to be oper- 
ated, finds no counterpart in player piano or other 
pneumatic circuits. It employs differential dia- 
phrams, the larger of which respond to air coming 
through the tracker bar opening to make the selec- 
tion, and the smaller one being biased by vacuum 
to return the parts to normal position after each 
selection—there, of course, being one set of these 
differential diaphragms, or pouches as they are 
called in the pneumatic field, for each character key. 
The selector has no valves whatever. The selector 
and rocker bar unit can be placed under a standard 
typewriter, and being only about three inches high 
little space is required. 

Complete and adequate sealing of the pneumatic 
system was one of the first design considerations in 
a machine of this type. Any leakage would seriously 
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hinder its operation and be a constant source of 
trouble. Few better materials could be found than 
wood for building vacuum pump, control box and 
other parts of the machine in which a vacuum was 
to be created. Wood not only can be easily sealed 
with glue or shellac but it is light and economical. 
The control box shown at the left of Fig. 2 is made 
of six wooden layers glued together. Air passages, 
valves and vents are easily machined in the wood 
and the entire unit serves its purpose admirably. 

To give a continuous and nonpulsating vacuum five 
separate bellows-type pumps make up the pumping 
unit. They are driven by a single five-throw crank, 
which receives its power through a V-belt from a 
1/12-horsepower motor running at 1140 RPM. Each 
pump has a flat spring, easily seen in Fig. 2, which 
keeps the movable section of the bellows tight against 
the connecting-rod journals, thus preventing lost mo- 
tion and reducing wear and noise. Specially treated 
leather is used for the action diaphragms and after 
several years of operation this leather has been found 
to be in good condition although creased at every 
movement of the bellows. 

Framework of the machine is aluminum. Here 





Fig. 6—Device, similar to typewriter, is used for making 


perforations in record roll. Power for turning roll is 
supplied from the Robotyper 


again selection has been made to obtain light weight. 
Pulleys, roll spools and other small parts are also 
made of aluminum for weight reduction. These 
parts are easily seen in Fig. 5. The conventional type 
of graphite impregnated bronze bearings is used 
throughout the machine to avoid the necessity for 
frequent lubrication. 

The sole use of electricity in the Robotyper is to 
drive the small motor. Main vacuum pump and roll 
spools are driven directly by the motor; all other 
operations of the machine are pneumatically driven 
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or controlled. As can be seen in Fig. 5 a chain is 
used to transmit power from belt pulley to the re- 
wind drive drum. Through a pair of bevel gears, 
drive is transmitted to a shaft having a hard rubber 
caster which presses on roll spool flange and turns 
it through friction contact giving a smooth and silent 
drive. Wheel can easily be moved by adjustment to 
give any speed desired to spool. To rewind the roll, 
vacuum is automatically applied to the rewind pneu- 
matic which moves idler rubber wheel caster in con- 
tact with the rewind drive drum and the rewind 
spindle; simultaneously the other friction wheel is 
moved away from the roll spool flange. 

Start and stop mechanism of the machine is au- 
tomatic and illustrates the ingenious method of con- 
trolling the typewriter. To clarify the operation we 
will follow through the pneumatic system and see 
just how the start and stop mechanism works. Vacu- 
um produced in the main pumping unit is piped di- 
rectly to the “brain” of the machine. When in use 
chamber A, Fig. 4, is continuously under vacuum 
and thus holds valve B on its upper seat, establishing 
a vacuum in the start and stop bellows. The bellows 
are connected to the friction driving wheel by a rod 
and, while collapsed, hold the friction wheel against 
the takeup spool flange. 

Revolution of the takeup spool draws the perfo- 
rated roll across the top of the tracker bar and when- 
ever a perforation passes over hole G, Fig. 4, in the 
tracker bar, outside air is admitted to the under side 
of pouch F’,, closing valve B against its lower seat. 
This allows outside air to enter through port J and 
the start and stop bellows are opened by a spring 
shown in the drawing. The friction wheel is there- 
by forced away from the takeup spool flange and the 
machine stopped. 

The machine may also be stopped manually by 
pressing the stop button on the control board, there- 
by admitting air into the same line as that leading 
from hole G in the tracker bar. 

When hole G is uncovered, the machine is started 
by pressing the start button on the control board. 
This admits outside air to the under side of pouch 
C which closes the passage. The air now bleeds from 
the under side of pouch F,, valve A closes upon its 
upper seat and suction causes the start and stop 
system to collapse, drawing the friction wheel against 
flange #, and the Robotyper is again in operation. 

All functions of the machine are co-related through 
the control box or “brain” which in turn receives 
its impulses either from the record or manual con- 
trol buttons. For example, when the record is re- 
winding, the keys must not operate so the brain 
renders the key action inoperative on the rewind. 

The machine demonstrates to the engineer the flexi- 
bility of pneumatic vacuum systems for the high 
speed automatic performance of complex operations, 
and it is believed that similar principles can be ef- 
fectively utilized in various fields. 
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TEAM enters a turbine at a temperature hot 
enough to set fire to a piece of wood, then .03 of 
a second later leaves it at a temperature too cool 
for a comfortable bath. It enters at pressure as high 
as 1200 pounds per square inch and leaves at vacuum 
as low as one-thirtieth of an atmosphere. Peripheral 
speed of recent large turbine rotors is approximately 
820-miles per hour—80-miles per hour faster than 
the speed of sound. These are some of the interesting 
facts pointed out by W. E. Blowney of the turbine en- 
gineering department of the General Electric Co., in 
his paper at the recent Wid-West Power conference. 
In 1903, the largest turbine generator in service was 
a 5000-kilowatt machine installed at Chicago. It was 
ten times larger than any previous unit. Today the 
largest machine in service, also at Chicago, is 42 times 
the size of that 1903 “colossal,” Mr. Blowney declared. 
Initial steam temperature in turbines having 
reached the 950-degree Fahrenheit range, further 
progress to still higher temperatures is limited until 
“low creep” materials become available. The subject 
of “creep,’’ which is the permanent deformation of 
metals under stress while hot, is now the subject of 
intensive investigation. 


‘‘Writhing Rotor’’ Is Die Cast 


HE rotor of the new Granco high-pressure, posi- 

tive-displacement pump shown in the upper sec- 
tion of Fig. 1, marks an interesting departure in pump 
design. This unique creation by the engineers of the 
Granberg Equipment Co. operates like a universal 
joint “writhing” between two shafts (driver and 
driven) set at an angle of 30-degrees between axes 
and is composed of three sturdy zinc alloy die castings 
assembled into a spherical unit. These three castings 
appear in the lower section of the illustration. As the 
driver shaft makes one revolution, four wedge-shaped 
chambers of the rotor are opened and closed in suc- 
cession, thereby sucking in and squeezing out charges 
of the fluid being pumped. 

Of special interest is the fact that these ingenious 
rotor parts could not be made by any method other 
than die casting without prohibitive machining on 
nearly every surface. As it is, no machining whatso- 
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ever is required on this “heart of the unit”, for the 
fits are exact and surfaces are satin-smooth “as cast”’. 
Furthermore, ail holes and keyways are cored to size. 

Designed principally for high-pressure oil delivery, 
this unique pump is also finding wide application for 
other liquids such as butane and chemical fluids. It 
is self-lubricating, rugged, compact, and quiet. It re- 
quires no adjustments between its single moving part 
and the housing; carries no valves, gears, plungers, 
springs, or rings; holds a minimum of liquid at any in- 
stant; and blows itself dry in a single revolution. 


Lighting the Path for Shavers 


S HAS been true for some time in the case of ad- 
vanced types of vacuum cleaners, electric light- 

ing of the path of operation has now been made pos- 
sible in connection with the leading makes of electric 





Fig. 1—Heart of this positive displacement pump is a 
‘“‘universal joint impeller’’ assembled from die castings 
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razors. The manner in which this is accomplished is 
revealed by Fig. 2, below. 

While this Shaverlite is called an attachment, it 
does to all intents and purposes become a part of the 





Fig. 2—Plugged in between shaver and cord, this 
attachment illuminates the path of action 


dry shaver assembly when plugged in between the 
body of the shaver and its electric cord. The device is 
molded in such a manner that it holds itself snugly 
against the body of the instrument. 

Illumination is furnished by a standard type of 
110-volt, 6-watt General Electric Mazda bulb. 


Pneumatic Device Times Welds 


UTOMATIC control of current in resistance weld- 

ing is of great importance not only in speeding 
up the work but also in improving the quality of welds. 
With this in mind, engineers of the Thomson-Gibb Elec- 
tric Welding Co. have devoted much attention to the 
development of various kinds of precision timing 
equipment, including the pneumatic timer shown by 
the section drawing, Fig. 3. 

In the diagram, A and C are diaphragms forming 
upper and lower air chambers. Air forced into the 
lower chamber through release valve B returns to the 
upper chamber through needle valve D. Transfer 
time can be regulated very accurately and the motion 


Fig. 3 — Diagram 
showing cross sec- 
tion of pneumatic 
timer designed for 
use with resistance 
welders 





of the rod at the top is used to control the welding 
periods. 

This unit can be set up in a simple circuit to operate 
a magnetic contactor at the end of the predetermined 
welding period or it can be arranged with a series of 
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relays to provide pressure build-up, welding time, de- 
lay or weld-setting time and off time—in continuous 
sequence. 

This is a generally satisfactory type of timer for 
spot and projection welding of ferrous metals, or for 
work where extremely short cycle timing of relatively 
heavy loads is not required. 


Earth Movers Demand Big Tires 


NEUMATIC tires constantly are being applied suc- 

cessfully to new and sometimes extraordinary uses, 
as has been pointed out on more than one occasion in 
this department. We are now able to point out still 
another such development, which is exemplified by 
the huge tire which appears in Fig. 4, below. 

At the moment this is reputed to be the largest 
heavy duty truck tire ever made. It is what is known 
as size 24.00-32, weighs 1200 pounds, and is one of 





Fig. 4—Reputed to be the largest heavy duty truck tire 
ever built, this one is for earth moving vehicles 


a series built by the Goodyear Tire & Rubber Co. for 
a manufacturer of large earth-moving vehicles. This 
30-ply tire when inflated to 75 pounds per inch has 
load-carrying capacity of 25,000 pounds. 

The tire has an outside diameter of 82 inches, which 
—as is obvious from the illustration—is about a foot 
more than the height of an average man. Its cross 
section measures 25 inches and its rim diameter is 32 
inches. The big tire fits a rim 17-inches wide, the 
flange of which is 3%-inches high. Incidentally, the 
protection flap alone weighs 17 pounds. Note the com- 
parison with a standard 6.00-16 automobile tire of 
similar design. 

In the foreground of the illustration is the special 
mold which had to be designed and built for the vul- 
canizing of these huge tires. This mold weighs 1312 
tons. Another mold weighing 10,500 pounds had to 
be designed and built to handle the tube. 
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Be Doubly Sure— 
Test It! 


Part Il 


By A. W. Ross dr’. 


HERE do test problems originate? When do 

WW they originate? What is to be accomplished 

by testing? 

The source of test problems may be with the de- 
signer, checker, analyst, engineer, production depart- 
ment, service department or the executive with final 
responsibility for the quality or cost of a design. 
Test problems may originate with the first lines on 
the drawing board or after the product has under- 
gone lengthy critical service. 

A part is laid out in the drafting room. The de- 
signer is doubtful as to the necessary gage of material, 
the location of ribs or the most preferable of several 
possible forms. A test suggests itself as a means of 
obtaining the answer. . . . Details of parts are sub- 
mitted to an analyst for check. His calculations and 
experience dictate the regular sections but certain of 
the details are so irregular or complex as to be 
beyond strength prediction by available theory. Test- 
ing is available for expanding his knowledge of the 
behavior of such details. As an example: 

A bracket is designed on the board and submitted 


*Engineer in charge, Structures Laboratory, Chrysler Corp. 
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Fig. 1—Bracket to be tested is loaded by turnbuckle 
and spring scale as shown at upper left. To 
determine if deflection is in bracket or supporting 
structure, test depicted above is conducted. Chart 
shows deflection under the two conditions 


to the stress analyst for check. Irregular form and 
method of attachment make precise calculations of 
strength and deflection impractical. The bracket is 
submitted for test. It is bolted in place on the actual 
frame (duplicating the proposed assembly) and loaded 
by means of a spring scale and turnbuckle (Fig. 1 
upper left view). Deflections are measured by an in- 
dicator. The test load is carried to twice that which 
the part will be called upon to resist, showing strength 
to be adequate. But a decision must be made as to 
whether the deflection (which is measured by test) is 
to be tolerated. 

In order to differentiate between deflection of bracket 
and of supporting frame, a second test (Fig. 1, above) 
is run with the bracket alone mounted on a rigid 
plate. The bracket is shown to account for about two- 
thirds of the tctal deflection. 

Where a part fails in service it is important that 


the engineer know the nature of the loads that caused 
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Fig. 2—Torsional rigidity 

for structures, such as sserssens 6s0eaT 

those shown, are plotted 
on the chart at right 





failure. The part therefore is tested to destruction to 
duplicate the failure and to obtain this information 
. . . . If a frame or housing is found to be too flexible 
to perform its function properly, deflection measure- 
ments of the loaded structure allocate the deflection 
to the critical details and permit an intelligent revision 
. . . « When the production department or a vendor 
submits an alternate design that shows a cost ad- 
vantage, but leaves the strength questionable, the 
engineer responsible for the design avails himself of 
tests to verify his judgment. 

The answer to questions concerned with the struc- 
tural integrity of a part or assembly (which func- 
tions to resist loads) is given by tests. And the 
answer is accurate, and easily and quickly obtained. 

TEST SPECIMENS—The specimen to be _ tested 
may be obtained from any of a number of sources 
depending upon the stage of the development of the 
design, its size or its cost. 

A production part always is best, since it is the 
properties of the average piece that are wanted, and 
production parts are the cheapest of specimens. Tests 
of production parts provide data for changes to in- 
crease strength or decrease cost or furnish valuable 
information applicable to similar future designs. 

The earlier in the development of a part that test 
data is available, the more valuable it will be. Data is 
most urgently needed while a design is still on the 
drafting board. This requires that an experimental 
part be built up from the preliminary design. The 
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Twist — Minutes Rr Inch of Length 







part should duplicate, as nearly as possible, the part 
as it would be fabricated for production. Since test 
specimens and experimental parts do not warrant 
the making up of expensive dies or molds, such speci- 
mens ordinarily are handmade, and cutting and weld- 
ing replace deep draw operations; machined parts 
replace forgings, etc. The differences should be recog- 
nized and given consideration in 
the interpretation of test results. 
There is a decided tendency in 
fabricating experimental parts 
to over-weld and in other ways 
make the handmade parts un- 
necessarily strong; whereas, be- 
cause of cost considerations, pro- 
duction parts are skimped to the 
lower limits of specified require- 
ments. When a part is being 
made up for test purposes the 
amount of welding should be 
carefully controlled and the 
specimen closely followed to in- 
sure similarity to contemplated 
production. 

Where the design unit would 
be too large for convenient or 
economical handling or too ex- 
pensive to build up experiment- 
ally, models may be used for test. Even greater care 
is required in making models to give dependable re- 
sults significant of the actual part. 

Arbitrary test specimens may serve a useful pur- 
pose. They may be designed to establish general 
analysis data or to provide a demonstration of a 
principle that the designer can apply to advantage. 
The author has in mind specimens built up to deter- 
mine the effect of lightening holes through a range 
of sizes and the effect of flanging such holes; speci- 
mens designed for the determination of the struc- 
tural characteristics of typical details; the strength of 
production welds; or the deflection properties of ir- 
regular thin-walled sections. 


Information is required on the torsicnal rigidity of a 
construction approximated by the section shown as 
Fig. 2a. The test specimen is easily fabricated in the 
shop. For test it is attached to a supporting struc- 
ture and, at the free end, a bar is clamped as shown 
in the illustration. Indicators are mounted and a 
weight is provided which, when moved along the bar, 
varies the applied couple within the range necessary 
for the test. Additional specimens (b to f inclusive) 
are tested. Torsional deflection is plotted against ap- 
plied moment. The specimen boxed and welded, f, is 
shown to be 92 times as rigid and 18 times as strong 
as the original open section a. And it is shown that 
the specimens with the plate bolted in place, d and e, 
do not develop the full properties of a closed section 
as represented by the welded specimen. 

The specimens and test, of the example given, not 


only provide the necessary data concerning the speci- 
fic section in question but furnish a conclusive demon- 
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stration of the principle that closed sections are many 
times more rigid torsionally than are open ones. 

LOADS TO BE APPLIED TO THE SPECIMEN—The applied 
loads form the basic assumption and influence ma- 
terially the accuracy of results of tests. (This holds 
equally true for analysis). 

Loads which a structure must be designed to sup- 
port or withstand may be: 


(1) Static weight of the structure itself. 

(2) Static weights of all superimposed units 
and assemblies, passengers, cargo, etc. 

(3) Forces applied by mechanical or manual 
power. 

(4) Mechanical forces rapidly repeated. 

(5) Multiples of the loads of (1) and (2) 
due to accelerations of the masses. 


Points of application of the weights and forces are 
established from the specimen itself and a knowledge 
of the application in service. Direction of forces 
is similarly established and the direction of the force 
of gravity gives the line of action of the specimen 
and pay load weights. The magnitude of the forces 
is the most important consideration and must be 
established from service, experience and designers’ 
judgment. These are the forces that the structure 
must demonstrate that it can withstand to provide 
adequate safety and perform its function properly. 


Static Forces Easy to Test 


For static structures, structures that are called upon 
to support only static loads and their own weight, an 
allowable stress is established and designed to. For 
test purposes then, it is proposed to demonstrate that 
the structure can withstand some multiple of the 
static loads which the structure normally supports 
and which is the ratio: ultimate/allowable or yield 
stress/allowable according to the intentions of the 
allowable stress figure. Structural steel design prac- 
tice is a proper guide. The test results also may be 
interpreted in terms of a margin of safety over and 
above the computed required static condition. 


Forces which can be introduced manually through 
hands and feet are well established for aircraft 


purposes and are equally applicable in other cases 
where such loads exist. Mechanical forces from 
power units are computable by the common methods 
of mechanical engineering. 

Repeated loads are handled satisfactorily if the 
ratio of fatigue limit to yield or ultimate stress is 
known with reasonable accuracy. If the importance 
of the project warrants, repeated load tests can be 
conducted. 

Increased loads due to accelerations are character- 
istic of such ‘“‘machines” as airplanes and automobiles 
and influence the design of their structural parts. 
Accelerations are taken care of, in the case of air- 
plane design, by the use of load factors, one load 
factor representing the static load condition. Thus, 
for certain types and weights of airplanes, for normal 
landing conditions, a load factor of 5.0 applies. When 
possible, service conditions should be evaluated by 
accelerometers or other instruments. Every effort 
should be made to establish reasonable values so the 
ultimate in economy can be realized. We are re- 
luctant to discuss this subject of loads due to accelera- 
tions in great detail for fear of giving the impression 
of complexity to testing, whereas it has been the aim 
to present testing as a simple expedient tool. In 
fact, this type of loading has little application to 
stationary machines and the average test problem 
will not be complicated here by any detailed con- 


Fig. 3—Design revision dictates substitution of casting 

for forging to provide bearing retainer. At ‘‘a’’ is forged 

part and ‘‘c’’, ‘‘d’’ and ‘“‘e”’ illustrate the steps in the 

development of a suitable casting. Method of testing 
is shown in the drawings 
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sideration of it in the present article. 

REQUIRED STRENGTH BY COMPARISON—There re- 
mains a method of establishing necessary strength 
that has a wide application in most test work. A 
new design is projected. There is available, from 
previous models of the product, similar parts that 
have a satisfactory service record and the same 
function as the proposed design. By conducting paral- 
lel tests of the old and new parts, direct comparison 
is possible and the new part verified for adequate 
strength. If by any chance there exists a service 
record of an unsatisfactory part, this will provide a 
means of confining the required strength within close 
limits. 

A revision in design to provide a bearing retainer 
dictates that the production forging (Fig. 3a) be re- 
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Fig. 4—Steps in the development of a satisfactory valve 

cover plate are shown above. The photograph is the 

original part and the drawings indicate different designs. 
Deflection of the cover is shown on the chart 
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placed by a malleable casting. The design c is pro- 
posed and submitted for test. As a first test, the part 
submitted is assembled with U-bolts, b, a block and 
section of tubing as shown, duplicating actual assem- 
bly. Nuts on the U-bolts are turned down with equal 
and known torques (measured by using a spring bal- 
ance at the end of a wrench handle) until the experi- 
mental part ruptures. The bolt has elongated ap- 
preciably (as Fig. 3c on the right-hand side). But 
similarly tested, the production forging does not fail, 
the bolts being the critical part. In consideration of 
service requirements, an increased section is recom- 
mended. The design division goes “whole-hog” and 
submits a part of increased thickness (from % to % 
inches) and with a rib added for good measure. The 
bolts are now critical but the part is considered ex- 
cessively heavy. It is cut down, e, and the test demon- 
strates that the part still is superior to the bolt, hence 
of adequate strength. 

As a further check, a second test is made and the 
ultimate strengths of the parts determined in a testing 
machine. These strengths are reported in Table I. 
U-bolts at the upper limit of specified hardness are 
selected from stock and the strength of the two bolts 
is reported. The margin of overstrength of the pro- 
posed part is accepted as being proof of the ade- 
quacy of the design. Note (in Table I) that the weight 
of the recommended part is identical with that of the 
unsatisfactory original design. Rigidity of the part is 
considered to be of importance because of the possi- 
bility of the bolts loosening if excessive deflection 
occurs. The proposed design is found to be superior 
to the forging which it replaces. 


TABLE I 
Load at 
Rupture Margin* Weight 
(lbs. per of Perm.?+ of 
Part Fig.3 sq.in.) Safety Defl.+ Set Part 
Production Part.. a 140,000 0.43 0.021 0.012 2.19 
Forging 
Proauction ...... b 98,000 


U-Bolts (Two) 
Original Proposal c 80,000 —0.11 


Second Proposal... d 135,000 0.38 0.005 0.002 3.03 


0.022 0.013 2.66 


Final Design..... e 120,000 0.22 0.011 0.005 2.66 
Note: (a) Satisfactory service record. (b) Satisfactory 
service record. (c) Not satisfactory. (d) Excessive weight. 


(e) Recommended. 

*Based on strength of U-bolts. 

+Deflections and permanent sets at average torques on U- 
bolt nuts. 

Required strengths of the test described were 
established from the parts with a satisfactory service 
record. 

A RULE FOR TESTING—The loads which are applied 
to a specimen are established to correspond, as nearly 
as possible, to the actual loads which the part will 
encounter in service. In fact, the whole technique 
of successful structural testing of a minor part or a 
major assembly is founded on a single rule: Duplicate, 
as nearly as possible, the actual conditions to which 
the unit will be subjected in service. 

TESTING TO INFLUENCE DESIGN—Consider a test pro- 
gram intended to perfect a design. For purposes of 
illustration, assume that there is available a produc- 
tion part that has given satisfactory service but is 
heavy, with corresponding high cost. It is proposed 
to redesign the unit. This new design may be initiated 
on the drawing board or right in the laboratory itself. 

First, obtain test data on the original production 
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part. Determine its strength, critical section and de- 
flection characteristics. If the required strength is 
known, a margin of overstrength can be determined 
and this margin can be utilized in effecting an 
economy. Without a knowledge of this margin it 
might be necessary to require the new part to be as 
strong and rigid as the old. 

Cost may be reduced by: 

(1) Reducing the amount of material (with 
corresponding advantages in reduced weight) 

(2) Reducing quality of material 

(3) Reducing fabrication costs (simplicity of 
design). 

As regards quality, it should be kept in mind that 
the modulus of elasticity remains very nearly constant 
for all steels regardless of quality, hardness or heat 
treatment. Therefore, deflections are in no way in- 
fluenced by a change in quality or hardness; more- 
over, the strengths of long columns and the critical 
strengths where thin sheets account for local failure 
likewise are not affected by quality. 


Lightening Holes for Weight Reduction 


METHOD OF REDESIGN BY LABORATORY TEST—Assum- 
ing that the part is a casting or forging, or made up 
of relatively heavy plates, cut down (by machining or 
other method) certain of the flange widths, web thick- 
nesses, ribs, etc., that showed no failure in the original 
test. Carefully avoid changing the critical section or 
parts which support it. Progressive tests will deter- 
mine whether the changes have reduced the strength 
below requirements. 

The use of lightening holes is a method of weight 
reduction that may affect strength and rigidity little 
if at all. These can be introduced and increased 
in size until the critical size is reached. Lightening 
holes have a definite application in webs whose thick- 
ness is established by fabrication limitations rather 
than strength, or where channels are formed of flat 
stock and webs are of a thickness equal to that of 
the flanges, which ordinarily is an uneconomical pro- 
portion. 

When the part being considered is built up of mem- 
bers of flat stock, progressive testing may be accom- 
plished by rebuilding specimens using lighter gages 
in non-critical parts. Trimming of edges, notching 
between rivets and notching gussets as well as adding 
lightening holes can be tried. 

Flanging lightening holes may add sufficient stiff- 
ness to permit larger holes than allowable of the 
unflanged variety. In some cases, webs with flanged 
holes increase strength by giving better support to 
adjacent parts than does the unlightened web. Turn- 
ing of a flange may provide the necessary strength 
that a reduction in gage has cut below the require- 


ments. 
Where a part has shown a lack of strength in 
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Fig. 5—Introduction of a bead between plate pyramids 
gives adequate strength to cover plate as chart shows 


service, minor modifications in the form may be in- 
corporated to improve the performance. 

A cover plate is required to be oiltight. Service re- 
ports that oil leakages occur. This is traced to the 
fact that mechanics when replacing this plate tend to 
overtighten the bolts, with accompanying buckling of 
the plate and distortion of the edges which normally 
provide the seal by bearing against the gasket. Can 
minor modifications perfect the design without resort- 
ing to the more obvious method of increasing the gage? 

A production plate is assembled to the actual 
housing and in the normal manner. Indicators 
are mounted along the edge; the bolts are tightened 
in increments of .05 inches; the test results are plotted 
as curves. (Fig. 4). The rising curves indicate in- 
creasing compression of the bearing edge on the gas- 
ket. But as the bolts are tightened beyond .30 inches, 
the curve for the center of the plate falls away, indi- 
cating reduced compression or roll which was originally 
noted as accounting for leakage. The problem becomes 
one of developing a plate that (within reasonable limits 
of bolt tightening) gives curves that do not have this 
characteristic of falling away. 

Proposed cover plate forms are made up by heating 
and reforming the production parts. The “double 
pyramids” of Fig. 4b, upper view of sketch, fail to im- 
prove the condition. Shallow darts, Fig. 4c, also 
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are not effective. But the introduction of a bead be- 
tween the pyramids Fig. 5 gives the desired form of 
curve. This proposed form is adopted for production. 
The chart, Fig. 5, shows the increased strength. 

MiInork CHANGES MAINTAINING THE BAsIc DESIGN— 


Rivet or weld spacing can be increased and the de- 
crease in strength verified by test. Such changes 
maintain the basic design and the saving is a direct 
one. 

Still maintaining the basic design, there are minor 
design revisions that have useful application. These 
may take the form of stiffeners added to webs of 
drastically reduced gage or other local reinforcements 
to make up for reductions in material thickness. It 
is necessary to balance the weight of reinforcements 
and increased fabricating cost against the primary 
weight saving. 


Fig. 6—To test panel that 
has been reduced in section 
to give better access to 
baggage compartment back 
of auto rear seat, it is sheared 
(left-hand view) and a force 
applied. By reducing widths 
of parts that buckled 
strength is increased. Draw- 
ing shows loss in rigidity is 
negligible 


A member of irregular form was used in combined 
compression and bending. It was reinforced by a 
cover plate. The plate shifted the neutral axis away 
from the critical flange to such an extent as to in- 
crease the stress at the critical point and lowered 
rather than increased the strength. 

There often are cases in practical structures where 
active structures parallel each other. Such cases exist 
where thin gage metal shells supplement primary 
structures of heavy but shallow members. The thin 
deep sections have a rigidity out of all proportion 
to their strength. As a consequence they carry a 
great part of the load and fail by buckling before 
the primary structure actually becomes active. By 
decreasing the rigidity of the secondary sheet metal, 
reducing its depth or changing its form, buckling is 
retarded and the useable strength increased. 

Automobile body construction provides us with an 
example, but the general principle has universal ap- 
plication. 

A reduction in the widths of the parts that form 
the bulkhead back of the car rear seat is proposed 
to provide better access to the baggage space (the ex- 
ample is one taken from a model, now obsolete, where 
luggage was loaded from the inside by lifting the seat 
back cushion). Will the reduction in section be con- 
sistent with structural requirements? 
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The satisfactory production assembly is tested by 
shearing the panel. Ultimate failure results when the 
wide but thin parts buckle and the welds tear (Fig. 


6, left). Widths of parts are reduced to required 
dimensions by cutting away the excess material and 
approximating the proposed sections (Fig. 6, lower 
right). The test is repeated and demonstrates that the 
strength has been materially increased. The loss in 
rigidity is shown to be negligible by the chart accom- 
panying the illustrations. 

The increase in strength of the example was easily 
explained. The wide parts were rigid and carried 
almost the total shear load but they lacked lateral 
support and local strength. With narrower sections, 
the particular frame was less rigid and the back 
panel of the car was permitted to carry its share of 
the load. The bulkhead was called upon to carry less 
load and, because of the more favorable proportion: 





of its parts, was better able to resist such loads as it 
did carry. 


METHOD OF PROGRESSIVE REINFORCEMENT—Complete 
new designs originate on the drafting board but can 
be checked against the original design by test. Where 
such designs prove of insufficient strength, the method 
of progressive reinforcement may be used; increasing 
gages, widths, rivets, etc., until adequate strength 
is reached. Here, the procedure consists of reinforc- 
ing at the critical section, forcing the failure to a new 
location and, in turn, reinforcing at this new point. 


The various procedures which have been outlined 
can be summarized under the general term “Cut and 
Try”. But “cut and try” as a testing procedure has 
been proved to be a simple, efficient, expedient and 
entirely practical method of improving a product. 

Part III of this series, to appear in the September 
issue of MACHINE DESIGN, will deal with the different 
methods of conducting the simple structural test. 
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Fig. 1—Having accomplished the ‘‘falling’’ of this big tree, the portable power saw is 
now rapidly ‘‘bucking’’ the trunk into logs of suitable length 
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Portable Power Saws 


Must Be Designed to “Take It”! 


By Paul Christiansen 
Chief Engineer 
Dow Pump and Diesel Engine Co. 


LTHOUGH practically every other phase of the 
A lumber industry has long since been converted 

to high efficiency methods, including power- 
driven machinery, sawing in the woods still is to a 
large extent done slowly, strenuously and expensively 
——by hand. However, transition from the axe and 
the cross-cut saw to power saws definitely is on its 
way. 

Therefore, the portable power saw is one of the re- 
cent contributions of our machine age. Patent records 
on these machines indicate that it was not until about 
1907 that this idea began to receive practical consid- 
eration. Since then some fifty patents have been 
granted on portable power saws, most of these relating 
to design details. 

This article covers briefly some of the problems en- 
countered while developing one of these power saws, 
one designed primarily for felling trees and for cut- 
ting them into required lengths—known as “falling 
and bucking.” This machine is shown in action in 
Fig. 1, in the process of “bucking”’ a big log. 

Important requirements which a designer must ob- 
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serve while developing one of these power saws are: 
Portability and maneuverability, simplicity, rugged- 
ness, and safety. 

Bear in mind that a power saw used for large- 
scale logging usually operates in mountainous coun- 
try at high altitudes and often on steep grades. In 
addition, the ground may be covered with rocks, dead 
trees, and underbrush. Therefore it is essential that 
the machine be highly mobile. Also, once it is at the 
tree or log to be cut, it must be quickly adjustable to 
any height and to cut at any desired angle. 

Operations usually are miles away from a repair 
shop and treefallers are not as a rule mechanically 
minded. Hence the saw must be as foolproof as pos- 
sible and should require very little adjustment in the 
field. Unavoidable repairs such as a broken saw chain 
should be possible on the spot with a minimum num- 
ber of tools. 

The machine must be able to withstand rough usage 
and considerable abuse. Its engine must operate suc- 
cessfully under temperatures ranging from below 
zero Fahr. to as high as 110 degrees above. Lubrica- 
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tion must be automatic and at the same time as 
simple as possible. 

Logging at best is dangerous work. Replacing the 
conventional cross-cut saw by a fast-moving, power- 
driven cutting chain obviously demands that controls 
both of engine and saw be centralized within easy 
reach of the operator. Furthermore, adequate guards 
and other safety devices must be provided but they 
must not interfere with operating efficiency. 

The machine as it now stands after several years 
of development and trial, is made up of three main as- 
semblies. These are: 

1. The prime mover, which is a four-cylinder, air- 
cooled industrial-type Wisconsin engine, equipped 
with a Twin Disc clutch. 

2. Saw mechanism proper, consisting of an endless 
cutting chain (see Figs. 1, 2 and 3) sliding on the edge 
of a bridge or guide plate and driven through a pin 
sprocket (see Fig. 3) and bevel gear reduction. This 
assembly connects with the clutch and engine through 
a swivel joint, details of which can be seen in Fig. 2. 

3. U-shaped carrying frame, in which the engine and 
saw assembly are supported on a hoist as shown in 





Fig. 2, the whole mounted on rubber-tired wheels. 

Selection of an air-cooled engine was prompted by 
these factors: First, the great range in temperature 
under which the saw must operate; second, the neces- 
sity for light weight; and third, desirability of as 
simple a cooling system as possible. 

Until about a year ago the saw was powered with 
a two-cylinder motorcycle-type engine, rated about 18 
horsepower at 3600 revolutions per minute. While 
this engine fulfilled weight and power requirements 
very well it had certain shortcomings. 

The present four-cylinder engine, while somewhat 
heavier and theoretically of less horsepower than this 
two-cylinder engine, has better torque characteristics, 
even though it operates at less than half the speed of 
the earlier engine. 

Combined with these advantages are easier starting, 
a simple lubricating system, a mechanical type gover- 
nor, freedom from overheating and vibration, and a 


much lower upkeep. 
The chain might well be termed the most important 


Fig. 2—Assembly drawing of four-cylinder portable 
power saw, showing design of chain, swivel and hoist 
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member of the whole saw unit, since on its perform- 
ance hinges the success of the machine. It is an end- 
less chain ordinarily made up of 74 individual links, 
each of approximately 2-inch pitch. The names of the 
alternate members—cutter teeth and rakers—tell their 
purpose, one scoring the wood fibers while the other 
follows “chisel-fashion’”’ and removes the chips, see 
Fig. 3. In service this chain is subject to severe 
strains through sudden jerks especially when the cut 
pinches the chain. It is designed to permit easy 
filing, set and swaging, which is necessary several 
times each week. 

The most satisfactory chain material has been 
found to be standard band saw steel. The individual 
chain parts, that is, rakers, side links, cutter and 
sprocket teeth, are punched out. In order to save the 
dies from excessive wear, the material is worked in 
annealed condition. A typical analysis of this mate- 
rial is .75 carbon, .50 chrome, and .75 nickel. These 
chain parts require careful heat treatment. Maximum 
desirable hardness for soft wood cutting has been 
found to be about 48 Rockwell C. 


Calculations Are Checked by Tests 


If stress calculations alone were to be considered, 
this chain has a factor of safety of about 30. In spite 
of this conservative factor, however, the chains do 
break occasionally in service. In order to check the 
stress figure a number of chains made from different 
brands of saw steel were tested to destruction in a 
standard Olson testing machine. The breaking load 
varied between 7000 and 7600 pounds, corresponding 
to an ultimate breaking load of 164,000 to 170,000 
p.s.i. 

Shoulder pins holding the links together are made 
with a tolerance of .0005 inch on the diameter. Work- 
ing clearance is on the center shoulder, while the ends 
of the pin are finished to a tap fit in the cutter teeth 
hole. The pins are casehardened and all pin holes are 
reamed to size. 

The bridge plate on which the chain slides is built 
up of three plates riveted together, the center or 
filler plate being set back about %-inch from the wear- 
ing edge. This provides a slot or guide for the sproc- 
ket tooth member of the cutting chain. In service this 
bridge plate is subject to severe twisting and bending, 
and it must be carefully assembled with special rivets. 

Bridge plates are made of a high carbon, chrome al- 
loy steel, heat-treated and with ground finish. Rivets 
are made of SAE 2315 steel. 

As is obvious from Fig. 3, the chain is driven 
through a 2:1 bevel gear reduction and a ten-tooth pin 
sprocket. To minimize wear of the pins, and also to 
provide a smoother drive the sprocket is fitted with 
two ten-sided driving disks, one on each side of the 
chain. These engage the chain side links as they 
travel around the sprocket. The same design is car- 
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ried out on the idler sheave at outside end of bridge. 

Driving sprocket and idler sheave are built up of 
heat-treated tool steel plates where heavy wear occurs. 
Sprocket pins are casehardened alloy steel. 

Since the saw must cut at any desired angle, a 
swivel joint is provided between the gear and clutch 
housing, a simple lock pin mechanism holding the saw 
bridge at the desired angle. 

The hoist frame is made U-shaped in order that the 
saw can be lowered clear to the ground if necessary. 
Up-and-down adjustment of about two feet is provided 
through the two-cable hoist mechanism operated 
through a worm gear reduction, as shown by Fig. 2. 
This adjustment can also be used to help feed the saw 


while cutting. 
The engine is hung in a cradle of welded plate. This 





Fig. 3—Details of chain drive, showing how the ten- 
sided disks ease the load on the sprocket pins 


is fitted with guide bars and moves up and down on 
the T-shaped side members of the hoist frame. 

In order to relieve the operators of unnecesary jolt- 
ing and weight carrying while transporting the saw, 
the unit is balanced about its wheel axis. In other 
words the center of gravity of the engine and saw 
chain assembly falls on a vertical line intersecting the 
wheel axis. 

Wherever possible aluminum has been utilized in 
order to cut down weight. This applies to such items as 
engine oil pan, clutch housing, gear housing and 
covers, and exhaust manifold. 

Lubrication has been made as simple as possible. 
Engine lubrication is taken care of by a combination 
splash and forced feed, and oil is circulated through 
the engine by a standard type gear pump. The clutch 
assembly and shaft bearings have a self-contained 
splash system, and any chance of leakage is prevented 
by a fiber seal ring grooved into the swivel plate. 
Bevel gear housing parts are lubricated with a light 
gear grease, and oil seals are used on both shafts. 

At first the saw chain was lubricated from a built-in 
oil reservoir in the bridge plate. This proved to be an 
impractical refinement, however, and all chain lubri- 
cation is now taken care of by an occasional daubing 
with used crank case oil. 
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By J. Delmonte 


Figs. 1, 2 and 3— 
Black phenolic plastic 
housing for adding 
machine has smooth 
velvety appearance 
yet retains high lus- 
ter. Contrast of dark 
and light plastics is 
illustrated in radio 
which utilizes light 
urea plastic dials. 
Rich coloring is seen 
in the phenolic case 
of the stapling ma- 
chine, left 




















































Styling the Machingl,; 


RANSFORMATION of an engineering design 
je a saleable machine is an art which rela- 

tively few have been able to master. In the 
past many machines or products did not enjoy the 
wide distribution that their advanced engineering 
features warranted, primarily because their external 
design features failed to create the desire of possession 
on the part of potential customers. Although engineers 
understand the importance of an acceptable operat- 
ing performance, they frequently neglected to style 
the machine in keeping with high performance 
standards. Too often external features were decided 
upon in a hit or miss fashion, showing the need for 
an industrial designer to blend the engineering details 
with an “artistic” touch. 

The last five years have witnessed a pronounced 
trend on the part of machine manufacturers to style 
their machines in an effort to combine good appear- 
ance with utility. This period has written a new 
chapter in the history of machine design, that in 
which styling becomes of prime importance. It is 
only natural that plastics, simultaneously rising to 
the fore as an engineering material, should influence 
designers in their selection of materials. Plastics 
possess those qualities that permit easy combination 
of beauty with engineering utility. Available in all 
conceivable colors, possessing a durable attractive 
finish, and pleasing to the touch, organic plastics have 
been adopted in the restyling of old machines and 
the design of new machines. So pronounced is this 
trend toward styling with plastics, that some of the 
larger manufacturers of plastics retain the services 
of industrial designers to cooperate with machine 
builders in restyling their machines. 

SELECTION OF PLASTIC MATERIALS—lIn the selection 
of plastic materials for machine styling, the designer 
will find acceptable a larger number of materials than 
usually are employed solely for engineering purposes. 
The fulfillment of engineering functions as distin- 
guished from external design purposes has fallen to 
relatively few plastic materials, notably molded and 
laminated phenolics, cellulose acetate, molded polysty- 
rene, and molded urea plastics. The selection of these 
materials for engineering functions has been for the 
most part on the basis of their inherent properties. 
When attractiveness is the keynote, industrial de- 


MACHINE DEsigNn—August, 1938 














signers look to the following groups. 


Nelwith Plastics 


(Color selection 


is indicated after each listing). 
PLASTICS FOR DECORATIVE PURPOSES 


Material 
Molded Phenolic Plastics 


Laminated Phenolic Plas- 


tics 
Cast Phenolic Plastics 
Molded Urea lastics 
Molded Urea Plastics 
Molded Cellulose Deriva- 
tives* 
Laminated Woven Veneer* 
Sheets of Cellulose Acetate 
Casein Plastics 
Vinyl, Acrylic, Polystyrene 
Resins 


Color Selection 

Limited to darker opaque 
colors 

Limited to darker opaque 
colors 7 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Limited to veneer color- 
ings 

Usually transparent—color 
unlimited 

Unlimited 

Unlimited 








jose ethers aid mixed esters: “Gelluioae acetates ‘predominate 

+Laminated woven veneers constitute strips of thin wood 
veneers woven into attractive patterns by hand and bonded 
together by a sheet of transparent cellulose acetate pressed 
together under heat and pressure. 

A few explanatory notes upon each of the group- 
ings in the above table would be helpful and would 
bring out distinguishing characteristics of each plastic. 
Electrical, mechanical, and chemical properties will 
not be compared in this article, having been dealt 
with in earlier issues of MACHINE DESIGN. 

(a) MOLDED PHENOLIC PLAsTics—Though possessing 
a limited color selection, the phenol-aldehydic plastics 
find a more extensive application in machine design 
than other plastic materials. They are lower in cost 
and earlier in commercial origin, hence the subject 
of more development and research work. The molded 
phenolics offer large variation in property value, and 
therefore often combine engineering utility with 
beauty of finish. A typical unit employing a black 
phenolic plastic housing is the adding machine shown 
in Fig. 1. A lustrous, smooth finish and well rounded 
corners feature this design. 

Not many phenolic plastics are molded in color 
because if color is desired the designer invariably 
turns to the more brightly colored plastics. There 
are exceptions, however, for rich maroon colored 
housings have appeared on several current machine 
designs, such as electric dry shavers and motor hous- 
ings for vacuum cleaners. The dark, lustrous back- 
ground afforded by a majority of molded phenolic 
plastics augments such decorative details as wiped- 


MACHINE DEsIGN—August, 1938 


in enamel lettering, engraving on the plastic surface, 
or perhaps a minor design feature of contrasting color. 
Molded phenolic plastics are, therefore, not handicap- 
ped to any appreciable extent by their limited color 
selection, for there are always designs that are en- 
riched by the stable, durable black finish. Besides, 
as noted above, it is always possible to enhance this 
finish by contrasting surface effects or contrasting 
colors. The radio cabinet in Fig. 2, molded of black 
Durez, with a urea plastic dial for contrast, illustrates 
this point quite clearly. 

LAMINATED PHENOLIC PLASTICS—Laminated pheno- 
lic plastics, as well as molded phenolics, are limited in 
their color selection. When applied for decorative 
purposes, a paper base laminated material is generally 
employed to eliminate the probability of canvas and 
linen bases showing through the outside resin layer. 
Though lustrous black finishes predominate in the 
application of laminated plastics in machine and in- 
dustrial designs, there are many dark color com- 
binations and unusual effects possible with laminated 
phenolic plastics. 


Contrasting Colors with Molded Phenolics 


Contrasting surface effects attained in molded 
phenolic plastics are also obtainable with laminated 
materials. In addition, the laminated plastics have 
made appreciable headway with large metal inlays 
for decorative purposes. Metal inlays are possible 
in molded plastics, of course, but a large measure of 
success has appeared in the laminating of materials 
where the metal strips may be advantageously placed 
on flat surfaces. 

Cast PHENOLIC PLAsSTICS—The development of cast 
phenolic plastics, not of the permanently infusible 
and insoluble type, has made available to the designer 
a phenolic material of infinite color possibility and 
combination. Cast phenolics feature everything from 
transparent grades to mixed color types. In styling 
the machine with cast phenolics due consideration 
must be given to the method of manufacture before 
specifying these materials. The resin is poured into 
molds formed by steel arbors or dies about which a 
layer of lead has congealed. This naturally places 
a restriction upon the size, shape and accuracy of 
the cast piece and further machining may be re- 
quired. A more finished product and more complex 
pieces are produced by pressure molding. 

Small machine parts may be designed of richly 
colored cast phenolic plastics, such as the Hotchkiss 
stapling machine of Fig. 3. Long looked upon as an 
unattractive desk machine, the new unit designed with 
plastics boosted sales and won new friends by con- 
cealing the blunt skeleton-like operating mechanism. 
Gear shift knobs and clock cases are other instances 
of styling products with cast phenolic plastics. 


Mo.LpED UREA P.tastics—Probably next in impor- 
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tance to phenolics are the urea plastics. The delicate 
colors obtained with urea plastics have encouraged 
designers to introduce lighter colors in the styling 
of machines. Colors may be either translucent or 
opaque, as preferred. Control knobs on automobile 
dashboards and instrument panels are often of an at- 
tractive urea plastic color. 

Molded urea plastics are widely popular because 
they offer not only beauty in enduring light colors, 
but also a great saving in weight. The latest model 
Toledo scale, designed by Harold Van Doren, achieves 
these results with distinction. Instead of a large, 
single molded housing, the units are built up of seven 
or eight sections molded of white urea plastics and 





Fig. 4—Eight molded urea plastics 

are assembled about a die-cast 

frame to make an extraordinari- 
ly light and beautiful scale 


assembled about a die-cast frame. The molded pieces 
and the assembled scale are shown in Fig. 4. Earlier 
models which did not have plastic housings weighed 
160 pounds, as compared to the new 58-pound model. 
A total of ten pounds and two ounces of urea formal- 
dehyde plastics is employed in each unit. 

Small moldings of urea plastics have also been used 
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extensively in decorative knobs, handles and controls 
for contrast as well as utility. The plastic does not 
necessarily have to monopolize the whole design in 
order to be effective in restyling; small well-placed 
units often give a finished appearance to the design. 


LAMINATED UREA PLASTIcs- -Though the applications 
of laminated urea plastics to the styling of machines 
have been relatively limited, the materials have at- 
tractive features not to be overlooked. From the 
experience with laminated phenolics, one would 
judge that laminated ureas are suitable for panels, 
nameplates, and translucent members to achieve cer- 
tain lighting effects in applications such as radio dials, 
etc. 

MOLDED CELLULOSE DERIVATIVES—For years molded 
nitrocellulose products and shellac resins dominated 
the industrial applications of thermoplastic materials. 
With the development of flameproof cellulose acetates 
and mixed cellulose esters, the nitrocellulose was ac- 
corded a secondary position as a moldable plastic 
material. Shellac, by reason of certain electrical 
qualities, fulfills specialized engineering purposes. Cel- 
lulose acetate, on the other hand, has played an im- 
portant part in styling the machine with plastics. 
Available in an unlimited color selection, the cellulose 
acetates are fully as satisfactory in this respect as 
cast phenolics and urea plastics. 


Cellulose Acetate Is Readily Molded 


Thermoplastic cellulose acetate is readily molded 
by injection methods and capable of reproducing with 
great accuracy the fine details of design inscribed 
within a mold cavity. The excellent flowing qualities 
of the material and the technique of injection mold- 
ing permit: molding very thin sections; reproduction 
of decorative design details; and molding over metal, 
wood, or rubber cores. The molding of cellulose 
acetate over metal cores combines decided mechanical 
advantage with improved styling efforts. 

Molding material in these cases may be transparent 
or opaque, as desired. This technique suggests applica- 
tions to machines of different colored plastics for 
operating levers and control knobs to facilitate easy 
identification. At the same time a harmonious blend 
with the housing may be obtained. Designers find 
that combined metal and plastic parts do much to 
improve the appearance of a particular unit. This 
combination is readily possible with injection molded 
cellulose acetates. 

The size of pieces reproduced by injection molded 
methods has, up to the present, been limited by the 
capacity of injection molding equipment. The trend 
toward 16 and 32-ounce capacity machines is an in- 
centive toward the production of larger housings by 
injection methods, making available the tough, flex- 
ible, shock-resistant cellulose acetates for larger 
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machines. There are, nevertheless, attractively styled 
injection molded housings for smaller machinery. 
LAMINATED WOVEN VENEER—There have not been 
many commercial efforts to laminate thermoplastic 
materials analogous to thermosetting laminated types, 
but rather the designer has relied upon sheet stock 
of the materials. One interesting method, recently 
developed, which is described as laminating of thermo- 
plastic materials, introduces to the industry a product 
designed solely for appearance. Mechanical qualities 
could be achieved more economically in other conven- 
tional manners. The laminated woven veneers do 
possess, however, singular characteristics. Many at- 
tractive patterns may be attained by hand weaving of 
thin strips of wood veneer, bonded together under 
heat and pressure by an applied layer of transparent 
cellulose acetate. The tightly woven wood veneers 
stiffen and reinforce the thermoplastic material. 


Transparent Cellulose Acetate Available 


CELLULOSE ACETATE SHEET AND EXTRUDED STOCK— 
Sheet stocks of cellulose acetate are available in vari- 
ous colors and grained effects. This stock may be 
formed into large curved areas where plain surfaces 
and uniform thickness are desirable. This allows the 
designer to specify, economically, panels of plastic 
sheet stock on the outside of some machines in lieu 
of an expensive large molded housing. Transparent 
plastic sheets have good clarity and flexibility and 
also provide a good subject for machine stylists. A 
strong, flexible transparent sheet can fulfill many 
purposes, and opens up a new approach to styling 
methods, inasmuch as internal parts and mechanisms 
may be displayed to good advantage. Colored with 
some dye, they are also useful in providing a means 
of obtaining certain design effects. 

Extruded stock of cellulose acetate and other 
thermoplastic materials will be of increasing impor- 
tance as designers begin to include larger areas of 
plastics in styling machines. Long continuous lengths 
of uniform cross section are made by extrusion. This 
includes sections that could not be readily formed by 
molding operations, such as those with undercuts. 
Machine designers can expect an increasing use of ex- 
truded plastics in the styling and construction of 
machines. 

CASEIN PLAstTicS—Though primarily for buckles, 
buttons and small decorative items, casein plastics 
represent a group of materials whose chief distinc- 
tions are good color selection from tube, bar or sheet 
stock, and economical production. Casein plastics are 
not moldable and must be machined from stock. There 
are miscellaneous accessory parts on machines for 
which casein plastics can be considered, along with 
other plastics, for decorative touches in styling. 

VINYL, ACRYLIC, AND POLYSTYRENE RESINS—Though 
vinyl, acrylic, and polystyrene resins have been used 
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in the design of some machines because of certain 
outstanding physical, chemical or electrical properties, 
they have experienced relatively little progress in re- 
styling machines. This may be attributed to two 
reasons: Lower cost of competitive materials and 
comparative newness of the acrylic, vinyl and polysty- 
rene synthetic resins. They are available in trans- 
parent forms, and with the exception of the vinyl 
resins, there has been little effort, so far, to introduce 
color effects into industrial materials of this type due 
to the lack of demand. These resins may be molded 





Fig. 5—Outside housing of temperature 

control thermostat is injection-molded 

cellulose acetate. Base and control whee 
are dark-colored phenolics 


or fabricated from sheet stock. Formed sheets of 
the transparent methyl methacrylates already are 
known to industry for their optical clarity. They 
have been used quite extensively over airplane cock- 
pits and about the observation compartments of newly 
designed aircraft. 

Polystyrene has had little to do with styling efforts, 
though it is of major consequence to certain electrical 
apparatus. Thermoplastic in nature, it likewise must 
be included as a possible material in styling the ma- 
chine, particularly electrical apparatus. 

COMBINATIONS OF PLASTICS—A home temperature 
control thermostat unit, styled by Barnes & Rienecke, 
illustrates an effective and attractive combination 
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of plastics. The component parts are illustrated in 
Fig. 5. The outside housing is injection molded of 
ivory colored cellulose acetate, while the base and 
temperature control wheel are of dark-colored pheno- 
lic plastics. 

PRINCIPLES FOR STYLING MACHINES WITH PLASTICS— 
At the beginning of this discussion it was implied 
that a certain technique was required to produce 
acceptable results. This technique, like any other 
skillful art, must be acquired from training and be 
matured with experience. Machines followed heavy 
conventional lines for years, fulfilling the demands 
of a small and stable market, but little effort was 
made to create new interest and new sales. Not until 
the inception of carefully planned decorative treat- 





Fig. 6—Stipple front face of molded plastic cam- 
era case and glossy sides give unusual effect 


ment, combining utility with qualities of display, did 
the machine experience a rebirth. 

In those cases where an industrial designer or 
Stylist is engaged, close cooperation between him and 
the engineering department is certain to produce the 
most satisfactory results, provided both parties do not 
place too great a restriction upon the other person’s 
specialized abilities. The industrial designer will 
start with crude rough sketches of the machine and 
follow through to models of the final design. Principles 
that are observed in styling the machine are particu- 
larly adaptable to plastics, and decidedly functional in 
purpose. Some of the principles are given below for 
illustrative purposes, and their direct bearing upon 
plastic materials are pointed out. 

(a) Streamlining—Five years after the popularize- 
tion of the expression “streamlining” through the 
media of streamlined trains, aircraft, and automobiles, 
the term became a household name. Immobile pro- 
ducts and machines have followed the streamlined 
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style trend. It can of course, be overdone, but if 
correctly proportioned is of advantage. The pro- 
duction of streamlined housings of plastics is an asset 
to hot molding operations. It will be remembered 
that well-rounded corners and fillets are keynotes 
to successful moldings, and hence streamlining fulfills 
one of the basic principles of the design of molded 
plastic parts. 

Streamlining conveys an impression of symmetry 
and lightness, which in fact is achieved readily 
through molded plastic housings. It represents an 
abrupt departure from the rough cubical contours 
that featured earlier designs of machines. A striking 
example of the use of plastics in streamlining is shown 
in Fig. 7. The Hoover vacuum cleaner attracted 
much industrial interest through its extensive use 
of plastics and magnesium alloys to reduce weight. 
A molded plastic housing augments the appearance 
of the unit. 


Special Effects Reduce Monotony of Flat Surfaces 


(b) Treatment for Flat Surfaces—Large, flat areas 
give the onlooker an impression of concavity, and 
are generally avoided in styling the machine with 
plastics. One method of treatment is the provision 
of a certain amount of convexity to offset the illusion 
of concavity. The surface is usually curved so that 
the high lights reflecting from the surface will em- 
phasize luster. An impression of waviness is some- 
times given by large flat surfaces. Domed-shape, 
rather than flat tops, are much to be preferred for 
molded box covers or molded housings, as the appear- 
ance is not only improved but the mechanical strength 
and flow qualities of the molding powder are con- 
siderably aided. 

(c) Control of Highlights—In styling a machine it 
often becomes desirable to locate highlights to the 
best advantage, or to increase the number of areas 
of reflection. This may be achieved practically by a 
series of steps, forming different planes upon the 
surface, usually not exceeding 1/64th of an inch at 
the step. Such a change is relatively simple to pro- 
duce in a mold for plastic materials. This procedure 
gives the observer an impression that several pieces 
contribute to the unit and detracts from the monotony 
of a flat plastic surface upon which decorative scrolls 
or inlays would not be feasible. 

(d) Sturdiness in Appearance—In machine design 
it is particularly desirable to create the impression 
of solidity and sturdiness in appearance. This factor 
is often conveyed by using a base of dark colored 
plastic, and a housing of lighter shade material. Where 
size and volume leave little doubt of the sturdiness 
of a unit, this principle may not be so important. 
However, it does give a psychological lift to a rela- 
tively small molded product. 

(e) Concentric Ribs on Flutes—The engineer looks 
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upon ribs as stiffening members, capable of applying 
rigidity to some weak structure. When molded ex- 
ternally upon some plastic housing they are often in- 
tended for concealing flow lines in the molded housing. 
Thrown out in a relief against a satin-finished back- 
ground, the ribs or flutes will also achieve rich decora- 
tive effects. 

(f) Unity of Design Features—In styling a ma- 
chine, especially the side upon which the control knobs 
and dials might be placed, it is good practice to bring 
all the controls under the intelligence of the eye. 
Too often dials and knobs indiscriminately placed upon 
panels are looked upon as separate entities, whereas 
they may all be cooperating toward the same pur- 
pose. It may be desirable to bind the units together 
by the simple expedient of running a line of contrast- 
ing color from one dial to another. A certain amount 
of discretion must be given this procedure in styling 
machines, because dials and knobs may be too far 
displaced from one another, and the small narrow 
lines detract from other decorative features. However, 
on smaller units the lines tend to draw the attention 
of the eye from one unit to another. 


Larger Plastic Moldings in Future 


(g) Contrast Effects—For contrast effects of the 
Same material such as black rather than by varying 
colors, different surface treatments may be employed 
such as a stipple finish and glossy surface. A stipple 
front face and glossy sides are shown in Fig. 6, a 
molded phenolic plastic housing for a candid camera. 


Methods and the technique of molding large plastic 
surfaces are a matter of some conjecture for the 
future. Molding from powders to form panels that 
are assembled together has certain advantages in the 
event of complicated pieces, though the additional 
mold costs will represent an appreciable investment. 
There are, however, molding or forming techniques 
which warrant the attention and encouragement of the 
machine builder—those of forming large generously 
curved sections from molding boards or semi-cured, 
canvas base, laminated plastics. Both of these ma- 
terials are strong and impact-resisting in final form 
and have little to limit their size. Present large 
hydraulic presses are capable of forming sheets as 
large as 120 x 72 inches and there is no reason why 
the platen area could not be increased if the demand 
exists. Direct transfer of semi-cured laminated 
phenolic sheets, while still hot, to a large forming 
die appears to be one approach to the manufacture 
of large plastic panels. Shrinkage and warpage may 
have to be overcome by a gradual reduction in tem- 
perature from the molding temperatures. These 
methods will be undergoing commercial development 
in the next few years, instigated primarily by the 
manufacturers of automobiles and aircraft. At the 
time of writing, governmental agencies are investigat- 
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Fig. 7—Plastics and magnesium-alloys are 

used in this streamlined vacuum cleaner 

to reduce weight. The design represents 

abrupt departure from the square corners 
of a few. years ago 


ing experimental fabricated plastic airplanes. The 
first of these may not be successful, but the potentiali- 
ties are enormous. 

Correlation of style trends with plastics will have 
an important bearing upon external design of ma- 
chines. Improvements in performance are also her- 
alded emphatically by improvements in appearance. 
The styling of a machine should in no whit suggest an 
attempt simply to conceal the mechanism or to effect 
a minor redesign for change, but should be fully in 
keeping with high performance standards to which 
the machine is built. 

Other articles on plastics by Mr. Delmonte which 
have appeared in recent issues of MACHINE DESIGN may 
be found in the October and November, 1937 issues, 
and in the January and May, 1938 issues. 


Lead Used for Soundproofing 


A comparatively little known application of lead 
is for sound proofing. Lead, by virtue of its natural 
characteristics occupies a position of ever-increasing 
importance in this field. An excellent example of how 
sheet lead solves the exacting problem of sound in- 
sulation is found in the General Psysiological Labora- 
tories of the Sorbonne, famous French university. 
It was necessary to insulate the laboratory from ail 
outside disturbances so that energy sources within 
might be accurately determined. The rooms were 
entirely lined with sheet lead 0.06-inch thick, equiva- 
lent to a four-pound lead. This lining was applied 
directly to the floor and was screwed to the walls 
and ceiling. All joints were soldered to avoid breaks 
in continuity and special precautions were taken to 
insure adequate soundproofing of doors and door 
knobs. Tests showed the problem satisfactorily 
solved. 





















Automatic time control keeps frozen 
ice cream always ready for serving in 
the Taylor Freez-matic, above. Alumi- 
num base supports 1/6 horsepower 
motor which beats and aerates cream. 
Larger motor in base drives compressor 


through V-belt 


Almost entirely enclosed and com- .. 
pletely automatic in operation, Colonial 


high speed horizontal hydraulic broagh- 


ing machine, below, has maxima. 2 zs 


capacity of 3600 pieces per ‘hour: 


Broaches are stationary in machine; : eS 


work being pushed througit: foe: an.” 
18-inch stroke. 
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right, are out of sight and so placed 
that operator’s hands cannot become 
entangled. Mechanism is entirely: 


enclosed and entire 





Heat exchanger tubes of- the:-Bryant 
gas heater, above, are of chromium 


steel; combustion chamber is cast. iron... 
Thermo-pilot, built-in draft -diverter-: 
make heater completely automatic?) 
Blue crackle finish jacket houses tubés:: 
and burner and gives unit neat: 


appearance 


All blades in the U. S. Slicing 
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Rounded corners give a pleasing appearance /| 
to the Union Steel Product Flex-O-Matic oven, | 
right. All controls, with the exception of | 
steam valves, are located on the front of oven. 
Six inches of fiber glass blankets the baking 
chamber against loss of heat and provides a 


Rolled steel body on the Blackhawk Porto- 
power hydraulic repair machine, 
Barnes & Reinecke gives distinctive appearance. 
Ram supports and push bar are chromium 
plated for corrosion resistance and to produce 





Cabinet type base of the U. S. Multi- 
Miller, right, houses coolant tank, 
pump, and spindle and feed driving 
motors. Machine is equipped with a 
pressure oiling system for lubricating 
all moving points. Both conventional 
and climb milling may be performed on 

the machine 
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Black plastic case with vari- 
colored vanes blended together 
produce striking effect in Penn- 
wood Imperial model clock, left. 


self-starting synchronous 


motor drives four die-cast drums 
mounted on metal chassis, giving 
time in hours, minutes and seconds 










































Due Credit Is Accorded Designers 
For Amazing Achievement 


HEN the time taken for a record-breaking performance cuts in half the 

previously-held record—that’s headline news. Consequently it is com- 

mon knowledge that such a feat was accomplished by Howard Hughes in 
his recent ’round-the-world flight. Wiley Post’s memorable solo flight five years 
earlier took slightly more than twice as long. 

The latest record places Hughes in a class all his own. Not only by his having 
achieved his ambition is this the case, but because he modestly minimizes his per- 
formance and that of his associates on the flight, giving full credit instead to the 
designers of his machine. To quote him: “Any one of the airline pilots...... 
could have done the same thing. If credit is due anyone, it is due to the men who 
designed the modern American flying machine.” 

Unfortunately it is not often that designers hear their work praised in this 
way. For some reason manufacturers of certain types of machines have in the 
past been reticent in permitting, for instance, the name of a designer to be 
coupled with what might be an outstanding development. But that this feeling 
is changing is becoming increasingly evident, it now being realized that in all 
record-breaking performances in which machines play their part, a triumvirate 
is involved—the designer, the operator and the machine. 


Interest in Materials Sweeps On! 


HAT MACHINE DESIGN’s Directory of Materials has established itself in the 

minds of designers as a noteworthy contribution to engineering literature has 
been amply proved by the acceptance of each edition as published. Orders for 
reprints of the Fifth Edition, which was included with the October, 1937 issue, 
have surpassed all expectations, with the result that a decision has been reached 
to publish a Sixth Edition with the forthcoming October number of the magazine. 

Increased demand for each succeeding issue of the directory clearly confirms 
the trend toward ‘materials consciousness” on the part of engineers charged 
with responsibility in design. Further, it connotes the alertness with which de- 
signers seek information on the latest available materials for improving their 
machines. 

The sixth edition of the directory will be superior to earlier editions in 
several respects. Current listings of iron, steel and nonferrous alloys, plastics 
and other nonmetallics will be revised and brought up-to-date with additions, as 
also will be the listings by companies, and four new, complete sections will be in- 
cluded giving the company names, facilities and other pertinent information 
on die casting companies, forgings producers, stampings producers and custom 


molders. 
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at the University of Missouri, to head the University of Wiscon- 
sin’s college of engineering has recently been announced. 

After graduation Dean Johnson became connected with power plant 
construction in the Pacific Northwest, later becoming consulting engi- 
neer. In 1912 he was appointed the first engineering instructor at the 
Rice institute, and three years later became connected with the Uni- 
versity of Kansas. He remained there fifteen years, first as instructor 
and finally as head of the department of electrical engineering. From 
1930 to 1935 he was head of the electrical engineering department at Iowa 
State college, at the end of which time he became dean of the University 


of Missouri’s college of engineering. 


N AMING of F. Ellis Johnson, formerly dean of the engineering school 








INCE 1920 professor of mechanical engineering at Johns Hopkins uni- 
versity, Alexander Graham Christie has been nominated for the office 


F. ELLIS JOHNSON 





CTIVE in the American Society for Metals since its organization, 
William Park Woodside, vice president in charge of research, Climax 
Molybdenum Co., has been made president. He organized the first Steel 
Treaters’ society in 1913, later called the Steel Treaters’ Research society. 
From this group the Chicago chapter withdrew and formed the American 
Steel Treaters’ society, later merging with Steel Treaters’ Research society 
and becoming the American Society for Steel Treating, now known as 
American Society for Metals. 

From experiences such as his 4-year toolsmith apprenticeship; his 
associations with Cadillac Motor Car Co.; with Crucible Steel Co. where 
he aided in introducing alloy steels; and later, in Studebaker’s forge shop 
and heat treating plant, Mr. Woodside acquired extensive knowledge. 


WILLIAM P. WoopsIDE 








of president of the American Society of Mechanical Engineers. 
Professor Christie was born in Manchester, Ont., Canada, in 1880, 
and was graduated in 1901 from the School of Practical Science, University 
of Toronto, receiving his mechanical engineering degree in 1913. He 
started his engineering career in 1901 as mechanic at Westinghouse Elec- 
tric & Mfg. Co., working his way up to be a figure in the early develop- 
ment and construction of steam turbines and gas engines. In 1904 he 
resigned to become an instructor in mechanical engineering at Cornell 
university, resigning again the following year to take charge of the erec- 
tion, test and operation of the first steam turbine built by Allis-Chalmers 


ALEXANDER G. CHRISTIE 
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Co. His further work here was also in connection 
with condensers, steam engines, gas engines and 
pumps. 

After two years in the power plant field Professor 
Christie was, in 1909, invited to become assistant 
professor of steam and gas engineering at the Uni- 
versity of Wisconsin, later becoming associate pro- 
fessor. Five years later he joined the faculty of 
Johns Hopkins university as associate professor of 
mechanical engineering and was promoted in 1920 to 
a full professorship. 


o ° ¢ 


A. T. KELLER, chief engineer of construction of Beth- 
lehem Steel Co., will retire from active service on 
Sept. 1—this after fifty years of service in the steel 
industry. He will be succeeded by R. B. GERHARDT, 
who is now assistant chief engineer of construction. 
G. S. COMSTOCK has been appointed to assist Mr. Ger- 
hardt. 


° + ° 


JAMES W. PARKER has been elected president of the 
Engineering Society of Detroit. He is vice president 
and chief engineer of Detroit Edison Co., and vice 
president-elect of the American Society of Mechanical 
Engineers. 


° ° ° 


CARL ZAPFFE JR. has been appointed research associ- 
ate at Battelle Memorial institute, Columbus, O. 


¢ + o 


ALLAN W. FRITZSCHE of General Industries Co., 
Elyria, O., was unanimously elected president of the 
Society of the Plastics Industry at the annual meeting. 
WILLIAM KELLY of Chicago Molded Products Corp., 
who has been secretary-treasurer since inauguration 
of the society, was re-elected. 


o o ° 


ROBERT LEMUEL SACKETT, from 1915-1937 dean of 
the school of engineering, Pennsylvania State college, 
has been awarded the Lamme Medal of the Society for 
the Promotion of Engineering Education. Dean 
Sackett, since retirement, has devoted himself largely 
to the work of the Engineering Council for Profes- 
sional Development. 


° ° o 


T. G. DELBRIDGE, manager of the research and de- 
velopment department Atlantic Refining Co., has been 
elected president of the American Society for Testing 
Materials. 


o ¢ ° 


Dr. JOHN C. PARKER, vice president of Consolidated 
Edison Co. of New York, has been elected president 
of the American Institute of Electrical Engineers. A 
detailed account of Dr. Parker’s career appeared in 


46 








the April, 1938 issue of MACHINE DESIGN, at the time 
of his nomination. 
¢ ° ¢ 

Dr. C. F. HiRSHFELD has been granted the honorary 
degree of doctor of engineering by the University of 
Detroit. Dr. Hirshfeld is chief of research, Detroit 
Edison Co., and past chairman and member of En- 
gineers’ Council for Professional Development. 

¢ ° ° 

EDWIN L. LARSON has been appointed assistant sales 
manager of the machine tool division of Van Norman 
Machine Tool Co., Springfield, Mass. Mr. Larson 
formerly was chief engineer of Baush Machine Tool 
Co. For two and one-half years prior to his present 
appointment he was connected with the Van Norman 
engineering department. 

+ ° . 

H. B. pu Pont, connected with the engineering de- 
partment of E. I. du Pont de Nemours & Co., Wil- 
mington, Del., has been appointed assistant to the 
president to succeed the late B. Dorrance Beyea. 


* ¢ ° 


ALFRED H. R. FEDDEN, chief engineer of the Bristol 
Aeroplane Co. Ltd., Bristol, Gloucestershire, England, 
has been awarded the Daniel Guggenheim Gold Medal 
“for contributions to the development of aircraft en- 
gine design and for the specific design of the 
sleeve-valve aircraft engine’’. 


Obituaries 


GEORGE E. EMmons, formerly manager of the 
Schenectady works of General Electric Co., and later 
vice president in charge of manufacturing for the 
company, died July 1. 


¢ ¢ ¢ 


EDWIN J. BELL, a well known inventor and presi- 
dent of the Bell Machine Co., Oshkosh, Wis., died at 
his home at Pau-Ko-Tuck, Wis., at the age of 65. Mr. 
Bell was a recognized authority on match-making 
and woodworking machinery, and was invited to go 
to Great Britain as a consulting engineer to the United 
Match industries in 1930. Since 1911 when he en- 
tered the machinery business, he had invented and 
designed more than 150 machines. 


s ° o 


CLARENCE M. RUDEL, retired president of Canadian 
Vickers Ltd., died in Montreal, Que., Canada, June 21. 


o ¢ ¢ 


FREDERICK WINTHROP NEILSON, 42, formerly presi- 
dent of Sikorsky Aircraft Co., Stratford, Conn., died 
recently. 
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NOTEWORTHY PATENTS 


EONARD O. CARLSEN of Rochester, N. Y. 

has developed an indexing mechanism which 

is said to combine relatively noiseless opera- 
tion with positive action and long life. This device, 
which is shown herewith in Fig. 1, is covered by 
patent No. 2,088,687, assigned to Gleason Works of 
Rochester. 

The mechanism is built around a notched index 
plate for securing to the work spindle of the ma- 
chine, which in the case illustrated is a gear-cutting 
machine. Pivoted within the guard is a lever carry- 
ing a locking dog which engages the notches in the 
plate to hold the work spindle against rotation dur- 
ing the cutting of the gear teeth. 

Rotatably mounted on the work spindle is another 
arm to the end of which a pawl is pivoted. This 
pawl is designed to engage the notches of the index 
plate and to rotate it when the locking dog is out 
of engagement. The pawl is constantly urged to- 
wards its operative position by a _ spring-pressed 
plunger. This plunger is housed in a recess of the 
arm on the spindle so that it engages the tail of the 
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Fig. 1—Indexing mechanism, designed for gear-cutting 
machines, operates silently and automatically 


pawl. As long as the locking dog is in inoperative 
position the pawl is held out of engagement with 
the index plate by a cam plate on the lever. This 
engages a roller carried by the pawl. 
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The locking dog is moved to and from operating 
position by oscillation of a crank to which it is con- 
nected by a spring plunger member, details of which 
are shown by the supplementary view. This oscilla- 
tion is effected by means of a rack on a drawbar 
which is actuated through a lever from one track 




















Fig. 2—In case the driving pin shears off, displacement 
of spring breaks contact and sounds alarm 


of a double-tracked cam drum visible at the left in 
the diagram. 

The other track serves to actuate another slid- 
ing bar carrying a rack that actuates the pawl arm 
on the spindle. The cam lever of this last-mentioned 
linkage has an adjustable fulcrum by which the stroke 
of the rack bar can be regulated. The shaft carry- 
ing the cam drum is coupled to, and driven in time 
with, the operating mechanism of the gear cutter. 


Gives Alarm When Pin Shears 


EVELOPED particularly for use on mechanical 
stokers, but with possibilities in many other di- 
rections, a shear pin alarm system has been invented 
by Robert W. Suman. This is covered by patent No. 
2,113,666, assigned to Link-Belt Co., Chicago. 

When applied to a stoker this system gives instant 
warning of the shearing of the pin connecting the 
slow motion shaft which operates the screw conveyor 
and the gear reduction mechanism. This insures that 
the jammed conveyor can be cleared and the shear pin 
replaced without loss of time. 

The illustration, Fig. 2 depicts a longitudinal sec- 
tion through the end of the slow motion shaft, together 
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with an end view of the alarm device. In action the 
shear pin collar is driven from a sleeve through clutch 
teeth, the collar in turn driving the slow speed shaft 
through the shear pin. 

A contact spring is screwed to the shear pin collar 
so that normally it assumes the radial position shown 
in the cut. However, if angular displacement occurs 
between collar and shaft, as happens when the pin 
shears, the alarm control pin in the shaft acts on a 
slot in the spring to swing the spring out of its radial 
position. 

A hub cap which is threaded in the bearing sleeve 
encloses the end of the shaft and the shear pin collar. 
At the center of this hub cap is a contact screw insu- 
lated from it by non-conducting washers. Ordinarily 
this is in contact with the spring, keeping an electric 
circuit closed during normal operation. If the pin 
shears however, the spring is displaced, breaking thc 
circuit, sounding an alarm, and— if desired—stopping 
the driving motor. 


Press Has Ball Bearing Thread 


OR the purpose of obtaining extremely large mul- 
tiplication of force without undue friction, John 
Jensen of Rockford, Ill. has invented the ingenious 
type of manually-operated pressure tool shown by Fig. 
3. This is covered by patent No. 2,113,087, assigned 
to the Whitney Metal Tool Co. The tool illustrated is 
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Fig. 3—Hardened steel balls insure free action be- 
tween screw and nut of manually operated press 


designed for the pressure-splicing of wire by use of a 


connector sleeve. 
The interesting feature of the invention is the anti- 


friction gearing employed to move the right-hand die 
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toward and away from the fixed left-hand die. This 
consists of a pair of telescoping members having a 
series of hardened steel balls engaging both members 
in such a manner as to form the equivalent of a 
smooth-running screw thread between them. In other 
words, this is a ball bearing screw thread. 

It will be noted from the drawing that spindle and 
sleeve have compliementary spiral channeis shaped to 




















Fig. 4—Incised spiral grooves provide non-slipping 
fit when shaft is pressed into bored hub 


fit the balls. Jamming of the balls as they approach 
the ends of the spiral grooves is prevented by an ar- 
rangement which ejects the balls at one end of the 
track and returns them to the other end. As the 
spindle is rotated clockwise the balls are directed from 
their spiral track by the curved inner face of a dog 
in the transfer passage. This dog consists of a tangen- 
tial pin with a curved end. The dog or pin has a 
counterpart at the other end of the passage, which 
guides the balls back into their spiral track, in the 
manner which is clearly indicated by the two supple- 
mentary views in the lower part of the cut. 


Spiral Insures Driving Fit 


ILLIAM S. LEFFLER of New York has been 

granted patent No. 2,119,334, covering what he 
calls a “self-affixing and self-tightening connection for 
rotating and rotated members.” This system, as ap- 
plied to a small pulley for round or V-belt, is clearly 
depicted by Fig. 4. 

The patent describes a system of tools by which 
spiral incisions are rolled into the shaft (as shown) or 
into the bore. It should be observed that in making 
these incisions, metal has not been removed. It mere- 
ly has been displaced in the form of ridges alongside 
the incision. 

When the spirally incised shaft is pressed into the 
bore there is some effect toward channeling the bore, 
at the same time toward forcing the displaced metal 
into the groove. Thus the two parts are locked again: 
rotation one on the other. 
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HIGH MAGNETIC QUALITIES » «ss The magnet pictured 


here is small, but extraordinarily powerful—capable of lifting 60 
times its own weight. This particular type, made of a new alloy rich in 
Nickel, is used for damping magnets in the polyphase meters of the 
Duncan Electric Co., Lafayette, Ind, Not only do these alloys of high 
Nickel content effect substantial savings in weight (in this case 80% ) 
but they also have a higher permanency factor than other commer- 
cially available magnetic materials and are practically immune to 
the effects of magnetic disturbances caused by short circuits and 
lightning. Manufacturers who employ magnetic materials in their 
products will find these new alloys of Nickel profitable to investigate. 


HIGH AND LOW 
EXPANSION 
PROPERTIES... 












One of the most valuable metallurgical developments in recent years 
has been the production of thermostatic metals for operating auto- 
matic control devices. Pictured here is one employing a bi-metallic 
disc made of two alloys of Nickel, one having a high degree of ex- 
pansion and the other low expansion properties. It guards the West- 
inghouse refrigerator motor, disconnecting it when it gets too hot 
and reconnecting it when it cools off. Principle upon which these 
thermostatic metals operate is based on a differential in the expan- 
sion properties of the two constituent metals. Changes in tempera- 
ture cause them to deflect and this in turn acts on the control device. 
Alloys of Nickel can be produced for applications requiring ex- 
tremely low expansions as well as for service where specific expan- 
sion characteristics may or may not be low. 





IMPROVED PERMEABILITY. . . When you make 


your long distance telephone call or send a cable, a highly 
magnetic Nickel-Iron alloy of improved permeability contain- 
ing up to 80% Nickel helps to deliver your message. Impulses 
sent over long circuits have a tendency to drag their “tails” 
behind them, upon which succeeding impulses tread. But 
through the use of loading coils made of a high Nickel alloy, 
and spaced at regular intervals along the circuit, transmission 
is speeded up and your words made intelligible. The high 
magnetic permeability of these alloys is also depended upon to 
increase the efficiency of submarine cables and various parts 
of radio, telephonic and telegraphic installations. We invite 
consultation on the use of the Nickel alloys in your equipment. 





THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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©), Can we depend upon the 


Lewellen Lubrication System ? 





JN , (Note: This question is answered in the words of engi- 
neers and superintendents using Lewellen Variable Speed 
Control). “Only the failure of the oiler to perform his 
duty can result in trouble from the Lewellen Lubrica- 
tion System.’’ ““We like its simplicity. There is only 
one Alemite connection to lubricate the disc hub, keys 
and shafts.’’” “‘After a thorough inspection, we in- 
stalled Lewellen Transmissions because we were sold 
completely on the Lewellen Lubrication System.’’ 


THE LEWELLEN SYSTEM OF POSITIVE LUBRICATION 


In the bore of the disc hub is a series of lubricant 
grooves ‘‘A’”’ connected by channels “‘B’’ on al- 
ternate sides of the key, making one continuous 
lubricant channel. Grease enters at Alemite con- 
nection “‘C,’’ and is forced through this groove 
around the shaft to the first channel which car- 
ries the grease to the second annular groove. 
Again it passes around the shaft to the next 
channel which is at the opposite side of the key. 
This process is continued until the grease has 
passed around all the grooves, finally reaching 
the space at ‘“‘D’’ where it again passes around 
the shaft and out at hole “‘E.”’ 


These annular grooves are so spaced that only 
a small movement of the disc upon the shaft is 
necessary in order to completely lubricate the 
disc and the shaft. When an operator applies his 
grease gun at “‘C,’’ he knows when fresh grease 
appears at “‘E’’ that he has cleared the passage 
of all dirt and old grease and completely filled it 
with fresh lubricant for there are NO DEAD 
ENDS OR AIR POCKETS. The port “‘E”’ also 
serves another purpose. It relieves the grease 
channel from the built-up pressure from the 
grease gun, hence the grease is not forced out between the disc hub and 
shaft on the face of the disc and upon the belt. 





The question of proper lubrication of a variable speed 
transmission is of paramount importance. The patented 
Lewellen Lubrication System for disc hubs, keys and shafts is 
simple, positive and highly efficient. There are no oil pipes, 
hose or tubes to become loose or to interfere with the accessi- 
bility of the working parts of the transmission. The entire trans- 
mission may be lubricated without removing the cover of the 
enclosed type or without stopping operation. With a minimum 
amount of attention sticking or “freezing” is impossible, thus 
eliminating expensive repairs and replacements. 

In addition there are other exclusive Lewellen features that 
mean years of trouble-free service. The famous double- 
block belt and unbreakable belt splice; a flexible bear- 
ing suspension that is self-aligning in every direction; the 
mounting of thrust bearings at the outer end of the disc hub. 

The bearing housing is bolted to 

f the disc hub. When the lever 
moves outwardly, it moves the 
disc positively and does not re- 
quire the beltto force discs apart. 


Call a Lewellen Representative 
or Write Us NOW! 


LEWELLEN 
MFG. CO., Columbus, Ind. 


LEWELLEN 
Variable Speed 
TRANSMISSIONS 

















Variable Speed Unit Announced 


IVING a speed variation over a 5 to 1 ratio and 

utilizing only standard V-belts to transmit power, 
the ‘“Select-O-Speed” transmission is announced by 
Ideal Commutator Dresser Co., 1059 Park avenue, 
Sycamore, Ill. Compact and flexible design makes it 
easy to build this new transmission into the original 
design or new equipment. Several sizes are available 
up to 7% horsepower. Variation of the speed ratio 


V-belts are used for 
the drive between 
the two _ sheaves, 
the pitch diame- 
ters of which are 
changed to give 
speed variation 





is made possible by an ingenious yet simple arrange- 
ment of two interlocking sheaves which may be piv- 
oted laterally by a slight movement of a control lever, 
thus changing the driving and driven belt tensions. 
This change automatically causes the sheaves to ad- 
just themselves to a new pitch diameter for the new 
speed ratio. The unit will operate in any position. 


Magnetic Pulley Is Improved 


MPROVEMENTS in the Stearns high duty magnetic 
pulley to enhance the efficiency of its line of mag- 
netic separators have been announced by Stearns Mag- 
netic Mfg. Co., Milwaukee. To allow for greater ra- 


| diation area a new ribbed construction has been de- 
| signed, including deeper coil pockets for more copper 


Air is forced around 
electrical coils of 
magnetic pulley to 
insure adequate 
cooling 
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TORRINGTON NEEDLE BEARING 


DESIGN 


AND 


SERVICE 


FEATURES 





BEARING TAKES HEAVY LOADS 
AT HIGH SPEEDS 


CNET q 
—-s 




















Small Sizes Have High Capacity 


ADIAL LOAD capacity of the new Tor- 
R rington Needle Bearing is an im- 
portant advantage in high speed rotary 
applications such as the drill press illus- 
trated. This application is typical of con- 
ditions where capacity for sudden heavy 
loads must be provided in a small space. 
The Needle Bearing, with its full com- 
plement of small diameter needles, is 
ideal for such applications. 

Ease of lubrication of the Needle Bear- 
ing reduces the need of maintenance 
attention and keeps the bearing from 
becoming overheated. The turned-in lips 
of the hardened retaining shell provide a 
reservoir which holds an ample supply of 


lubricant for long periods of operation. 


‘ 


Simple Housing Design 


The construction of the bearing—long 
axially and small in diameter—permits 
the use of the simplest type of housing 
design, with resulting economies in space 
and cost. The advantages of anti-friction 
construction can be utilized in a space 
comparable with that required by a sim- 
ple bushing. Additional economies in 


production result from the bearing’s low 
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THE TORRINGTON NEEDLE BEARING 

IN A DRILL PRESS—A TYPICAL 

APPLICATION FOR HEAVY LOADS 
AT HIGH SPEEDS 
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unit cost and the ease with which it is 
assembled in the housing. 
Manufacturers interested in investi- 
gating the use of this unusual bearing 
in their products are invited to avail 
themselves of the experience of the Tor- 
rington Engineering Department in lay- 


ing out bearing applications. Further 


information is given in the Torrington 
Needle Bearing Catalog, available on re- 


quest. Write for Catalog No. 9. 


che Jorrington (ompany 


ESTABLISHED 1866 


Gforrington, Goan. USA. 


Makers of Bail and Needle Bearings 


Branch Offices in all Principal Cities 
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Tramrail Performance 


@ Wherever Cleveland Tramrail hurries its loads high 
overhead, you'll find Ohio Gears. For Ohio Gears play 
an important part in the smooth, dependable perform- 
ance of these sturdy carriers. 

Smooth operation under shock and strain, precision 
of cut, proved durability, resistance to wear and quick, 
reliable service were some of the characteristics sought 
by the Cleveland Tramrail engineers for the gears to 
be used in this unit. And their choice was Ohio Gears. 
Cleveland Crane & Engineering Co. is but one of the 
important companies specifying Ohio Gears as standard 
on their machines and equipment. 

Does the dependable operation of your product rely 
on precision cut, sturdy gears? If so, check Ohio Gears 
for your needs. For design or maintenance their advan- 
tages are well worth your consideration. Write today. 


THE OHIO GEAR Co. 
1338 E. 179th Street + Cleveland, Ohio 


Representatives 
*Los ANGELES, CALIF. J. W. Minder New YorK City, N. Y. Patron 
Chain a Gear Co., 927 Santa Millwright « Transmission Co., 


Fe Avenue. 154-156 Grand Street. 


*SAN FRANCISCO, CALIF. Adam- 
Hill Co., 244-246 Ninth Street. 

INDIANAPOLIS, IND. A. R. Young, 
518 North Delaware Street. 

LOUISVILLE, Ky. Alfred Halliday, 
330 Starks Building. 

DETROIT, MICH. George P. Coulter, 
322 Curtiss Building. 

MINNEAPOLIS, MINN. W.H. Erskine, 
Box 72, Traffic Station. 

BuFFALO, N. Y. F. E. Allen, Inc., 
2665 Main Street. 





New York City, N.Y. E. G. Long 
Co., 50 Church Street. 

GRAND RAPIDS, MICH. W. H. 
Slaughter, 419 Oakdale St., S. E. 

NEw ENGLAND. George G. Pragst, 
260 Esten Ave., Pawtucket, R. I. 

PITTSBURGH, PA. Industrial Sales « 
Engineering Co., Box 8606, Wil- 
kinsburg, Pa. 

SALT LAKE City, UTAH. A. O. Gates, 
619-629 South Fifth West Street. 


*Stocks carried. 














wire and more ampere turns with subsequent greater 
magnetic strength. Coil windings have increased ef- . 
ficiency due to greater cooling area furnished by the 
forced air circulation, caused by the compressive ac- 
tion of the belt which forces the cooled air into the 
ribbed interior of the pulley on the upper side and ex- 
pels the heated air by the suction of the belt on the 
lower side. Windings are completely surrounded by 
steel, thus being fully protected against any external 
hazards. Another feature of the magnetic pulley is 
its weatherproof construction. Special gland type fit- 
tings seal the lead-in wires against moisture. Voids 
under the coil covers are filled with high temperature 
melting compound. 


Alloy Bronze Bars for Bearings 


INE of cored and solid bronze bars for bearing 
materials, to be known as “Bunting Precision 
Bronze Bars”, is announced by The Bunting Brass 
& Bronze Co., Toledo. The material used in the bars 





are made by new casting 


Bronze bars 
technique which insures uniform 
throughout the material 


quality 


was developed to provide an alloy that would have 
ample strength to resist heavy loads and perform 
satisfactorily under various adverse operating condi- 
tions. To give satisfactory antifriction qualities as 
well as long life and a minimum amount of wear, the 
alloy was worked out after many months of labora- 
tory work and is composed of 83 per cent copper, 7 
per cent tin, 7 per cent lead and 3 per cent zinc. The 
bars are made by a new casting technique which pro- 
duces a metallic structure of unvarying uniformity 
regardless of the diameter or wall thickness. Over 
240 sizes of these fully machined cored and solid 
bronze bars are now carried in stock. 


Controllers Have Unique Timing Device 


INE of direct current controllers for heavy duty 

machine tool applications below 10 horsepower 
and for general purpose above 10 horsepower are an- 
nounced by Cutler-Hammer Inc., 328 North 12th 
street, Milwaukee. Unique timing device which op- 
erates magnetically on the principle of a condenser 
discharging through a magnet coil provides simple, 
positive, precise and definite time acceleration which 
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American Seamless Flexible Metal Tubing gives steady service in conveying 
steam to hosiery molds while flexing back and forth continuously. 








GAINST the twin menaces of vibration and 
seepage, American Metal Hose and Tubing 
offers industry a potent weapon. Wherever a flexible 
connector or conductor is needed to take up move- 
ment of parts, or where vibration threatens to 
crack rigid pipe, “American” has a seamless, all- 
metal flexible tubing to fill the bill. For carrying 
air, oil, water, steam, or fuels of various kinds, 


American Flexible Vibration Eliminators are used to form a break in the 
; is : refrigerant lines on air conditioning and refrigerating machinery, or in any 
American” has 30 years of successful experience rigid pipe line that is subject to the devastating effect of vibration. 


to recommend it. Past tests have proven that it is 
the hose for present and future service. 


as original parts on their products. In maintenance 
work, too, American Metal Hose scores heavily, 


Illustrated are but 2 of the countless applications : 
preventing shut downs and cutting costs. sesiz 


of this sturdy, seep-proof tubing. The machine tool 
builder, the air conditioning manufacturer, the 
locomotive designer, the air craft maker — these 
and many other vital industries fully realize the 
value of properly designed, leakproof connectors 


Write us in detail about your problem. 
Our Engineering Service will extend 
the fullest cooperation without cost. 





THE AMERICAN BRASS COMPANY 


General Offices: WATERBURY, CONNECTICUT 
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These 


received recently from Ozalid users. 
enthusiastic about this revolutionary method of print mak- 
ing, when you discover all the advantages that the Ozalid 





“saved its cost 
during the first year’ 


So writes the president of a mid-western rubber company. 
He continues: 
"We find that Ozalid Prints are easier to read and our 
workmen like them better than blue prints. We have often 
commented among ourselves about the improvement in 
‘our process.’ In fact, we would not know what to do 
without it.” 
There you have the executive viewpoint . . . with emphasis, 
naturally upon the savings effected by the Ozalid Proc- 
ess. Now let's see what an engineer has to say about it: 


“vastly superior to blue printing” 


“We have found the Ozalid Method vastly superior to 
blue printing and other wet processes, not only because 
of the clear, legible, accurate-to-scale prints, but also 
because of the ease and speed of making such prints. 
There is no delay in washing and drying or in the mixing 
of chemicals, and long or short runs are handled efficiently. 
"“Ozalid White Prints are much easier to read, showing 
marks and corrections at a glance. Also, changes and 
additions to the prints can be made in ink, making them 
as /egible as the original printed lines.” 


Finally, here are typical comments from the draftsman's 


viewpoint. They are from the chief draftsman of a leading 
laundry machinery company: 


“many short-cuts in drafting time’ 


“We particularly like the cleanliness and speed of the 
Ozalid Unit, as it eliminates the washing and drying of 
prints, which has always been a sloppy operation. 

"We have found that Ozalid transparent tracing cloth 
offers many short-cuts in drafting time. We simply make 
a master ink tracing of certain parts, omitting the varia- 
ble dimensions, the latter being filled in on Ozalid trac- 
ing cloth prints which are made from the original tracing." 


remarks on the Ozalid Process were picked at 
random from more than a hundred enthusiastic letters 
You, too, will be 


Process offers. 


The coupon below will bring 
you complete information 


OZALID CORPORATION, |! 
354 Fourth Avenue, New York ! 
! 
1 


Please send printed matter about the 
Ozalid Process, together with prices = 
and samples of Ozalid White Prints. ‘ 
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is unaffected by load, temperature or other working 
conditions. Once adjusted to obtain the desired start- 
ing period, the controller will always accelerate in 
this same time. Other construction features include: 
Styled case; snap-on type cover which can be com- 
pletely removed for installation and wiring; tilting 
panel frame which allows quick access to the rear of 


Controllers will 
handle heavy duty 
loads for motors 
under 10 horsepow- 
er and will carry 
ordinary loads for 
motors up to 75 
horsepower. They 
may be used with 
either pushbutton 
or drum-type mas- 
ter switches 





panel at all times; wiring trough in the rear compart- 
ment; and heavy duty contactors. Controllers are 
available in reversing and non-reversing types, with 
and without dynamic braking, for both constant 
speed and adjustable speed motors. They may be 
used with either pushbutton or drum type master 
switch and are supplied in all NEMA ratings up to 
75 horsepower, 115 volts; and 150 horsepower, 230 
and 550 volts. 


Pillow Block Housings Are Welded 


MBODYING welded steel housing construction, 
super-sealed pillow blocks have been placed on 
the market by Shafer Bearing Corp., 35 East Wacker 


Three sealing medi- 
ums are used to 
prevent the en 
trance of dirt or 
the escape of lubri- 
cant from bearing 





SHAFER 





Drive, Chicago. Electrically welded steel construction 
provides a rugged housing of compact dimensions with 
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Repucrors* is the registered trade name for Boston Gear Speed Reducers, and there are more 
than 5000 of them in stock ready for your use. This stock comprises 278 different ratios, types and 
sizes. On a moment's notice you can get a Reductor in almost any ratio between 3 to 1 and 4000 tol. 
Forty pages of our New General Catalog No. 52 are devoted to specifications and list prices of these 
Reductors. You will also find in this catalog simple engineering formulas which will help you with 
your own selection. Boston Gear Reductors are carried in stock by the following authorized distrib- 
utors who will be glad to give you a copy of our General Catalog No. 52 and serve you whenever 


the occasion arises: 


AKRON, OHIO 

Manufacturers Rubber & Supply Co. 
ALBANY, NEW YORK 

Sager-Spuck Supply Co., Inc. 
ALLENTOWN, PENNSYLVANIA 

Wm. H. Taylor & Co., Inc. 
ATLANTA, GEORGIA 

J. M. Tull Metal & Supply Co. 
BALTIMORE, MARYLAND 

Carey Machinery & Supply Co. 
BINGHAMTON, NEW YORK 

Ellis W. Morse Company 
BOSTON, MASSACHUSETTS 

Boston Gear Works, Inc. 

Chandler & Farquhar Co., Inc. 
BRIDGEPORT, CONNECTICUT 

Hawley Hardware Company 
BRONX, NEW YORK, N. Y. 

Bronx Hardware & Supply Co. 
BROOKLYN, NEW YORK 

H. L. Dickie 
BUFFALO, NEW YORK 

Root, Neal & Company 
CANTON, OHIO 

Manufacturers Rubber & Supply Co. 
CHARLESTON, WEST VIRGINIA 

Baldwin Supply Company 
CHARLOTTE, NORTH CAROLINA 

Mathews-Morse Sales Company 
CHATTANOOGA, TENNESSEE 

Chattanooga Belting & Sup. Co. 
CHICAGO, ILLINOIS 

Boston Gear Works, Inc. 

H. Channon Company 

Chicago Pulley & Shafting Co. 
CINCINNATI, OHIO 

The Queen City Supply Co. 

* Reductors Reg. U. S. Patent Office 


BOSTON GEAR WORKS, INC. NORTH QUINCY, MASS. 


CLEVELAND, OHIO 

Boston Gear Works, Inc. 

The Mau-Sherwood Supply Co. 
DALLAS, TEXAS 

George J. Fix Company 
DAYTON, OHIO 

Klinger-Dills Company 
DENVER, COLORADO 

Denver Equipment Company 

Western Belting & Packing Co. 
DES MOINES, IOWA 

Standard Bearings Co. 
DETROIT, MICHIGAN 

The Chas. A. Strelinger Co. 
HARTFORD, CONNECTICUT 

Silliter-Holden, Inc. 
INDIANAPOLIS, INDI A 

Vonnegut Hardware Company 
KANSAS CITY, MISSOURI 


Ellfeldt Hdwe. & Machine Sup. Co. 


KNOXVILLE, TENNESSEE 
W. J. Savage Co., Inc. 

LOS ANGELES, CALIFORNIA 
Andrews Hardware & Metal Co. 

LOUISVILLE. KENTUCKY 
Industrial Equipment Co. 

MEMPHIS, TENNESSEE 
Lewis Supply Co. 

MIAMI, FLORIDA 
W.N. Herod & Company 

MILWAUKEE, WISCONSIN 
The Western Iron Stores Co. 

MINNEAPOLIS, MINNESOTA 
R. C. Duncan Company 

MONTREAL, QUE., CANADA 
Renold Coventry, Ltd. 


MUSKEGON, MICHIGAN 
Muskegon Hardware & Sup. Co. 
NEWARK, NEW JERSEY 
Squier, Schilling & Skiff 
NEW BRITAIN , CONNECTICUT 
Smith & K ebes, Inc. 
NEW HAVEN, CONNECTICUT 
The C. S. Mersick Company 
NEW ORLEANS. LOUISIANA 
R. J. Tr con Company 
NEW YORK CITY 
L. C. Big'ow & Co., Inc. 
Boston Gear Works, Inc. 
NORFOLK, VIRGIN:A 
R. W. Hudgins & Sons 
OAKLAND. CALIFORNIA 
C. W. Marwedel 
PEORIA, ILLINOIS 
Couch & Heyle, Inc. 
PHILADELPHIA, PENNSYLVANIA 


Maddock & Company 
PITTSBURGH, PENNSYLVANIA 
Somers, Fitler & Todd Co. 
PORTLAND, OREGON 
Woodbury & Company 
PROVIDENCE, RHODE ISLAND 
Machine Parts Corporat.on 


RICHMOND, VIRGINIA 


Apex Machine Manufacturing Co. 


ROCHESTER, NEW YORK 
John M. Forster Company 
ROCK ISLAND, [ILLINOIS 
M. J. Torrance Eiec. Supplies 
ST. LOUIS; MISSOURI 


Coleord-Wright Mach. & Sup. Co- 


SAN ANTONIO, TEXAS 
Alamo Iron Works 
SAN FRANCISCO, CALIFORNIA 
C. W. Marwede! 
SAVANNAH, GEORGIA 
John D. Robinson Co. 
SCRANTON, PENNSYLVANIA 
Chas. B. Scott Co. 
SEATTLE. WASHINGTON 
Cragin & Company 
SIOUX CITY, IOWA 
Standard Bearings Co. 
SOUTH BEND, INDIANA 
South Bend Supply Company 
SPRINGFIELD, MASSACHUSETTS 
Stacy Supply Co. 


SYRACUSE, NEW YORK 


Syracuse Supply Co. 


TOLEDO, OHIO 
Ohio Belting Co. 
TORONTO, ONT., CANADA 
Renold Coventry, Ltd. 
TRENTON, NEW JERSEY 
Wiley-Hughes Supply Co. 
VANCOUVER, B. C., CANADA 
Renold Coventry, Ltd. 
WATERBURY, CONNECTICUT 
White Supply Company 
WINSTON-SALEM, NO. CAROLINA 
Kester Machinery Company 
WORCESTER, MASSACHUSETTS 
W. M. Steele Company 
YORK, PENNSYLVANIA 
Geo. F. Motters Sons Supply Co. 




















@ Finch Facsimile is a method of transmitting photos 
and printed matter by radio. But for faithful transmis- 
sion, the Finch transmitter and receiver have to be 
driven by motors that are free from all vibration. The 
angular velocity of these motors has to be absolutely 
constant. Quietness is important, too. Bodine engineers 
cooperated with Finch and selected a standard 1/75 hp 
Bodine synchronous motor that met all requirements. 


Your machine, too, may require a motor with special 
speeds and torques ora motor 
that gives extra quietness and 
reliability. Whatever your 
needs, Bodine has a standard 
motor for the job. For more 
than 34 years Bodine engi- 
neers have specialized in en- 
gineering motors from 1/2000 
to 1/6 hp, to meet individual 
requirements. They can help 
solve your motor problems. 
Write Bodine Electric Co., 
2258 W. Ohio St., Chicago. 





What is a 
Synchronous Motor? 


A synchronous motor is 
one whose speed is deter- 
mined by the frequency 
of the a-c supply. Conse- 
quently, synchronous mo- 
tors maintain a constant 
speed regardless of load. 
They start as induction 
motors and then “pull into 
step” with the a-c pulsa- 
tions. Synchronous motors 
are used on clocks, timers, 
and wherever unvarying 
speed is required. 





FRACTIONAL H. P. 


MOTORS 


ENGINEERED FOR YOUR PRODUCT 
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bearings of ample capacity for severe applications. 
The double row self-aligning roller bearing is mounted 
in a cartridge housing containing the sealing members, 
three of which are used. An outer felt is free to float 
in the cover groove, and is always in uniform contact 
with the inner race of the bearing under any condi- 
tions of misalignment. Inner seal plates are mounted 
between covers and bearing; washers are pressed on 
the inner race, and together with the inner seal plates 
form modified labyrinth seals. Pillow blocks are 
available in shaft sizes from 1 7/16 to 3 15/16 inches. 


Photoelectric Cell Control Device 


NUSUALLY small and compact light beam con- 

trol unit has been introduced by Electronic 
Control Corp., 2667 East Grand Blvd., Detroit. Units 
are housed in cast aluminum containers, contributing 
to easy mounting of the device. The light relay, type 
257, is complete in aluminum housing 7% inches long, 
5% inches high and 3% inches wide, finished in 


Light beam control 
device is housed in 
neat appearing alu- 
minum container. It 
is less than seven 
inches long 





black optical instrument enamel with a readily re- 
movable chassis upon which are mounted an amplify- 
ing tube and photoelectric cell. Contact capacity of 
magnetic switch in unit will handle % horsepower 
motor. Expected life of photoelectric cell is from 
20,000 to 30,000 hours, with the radio amplifying 
tube from 1000 to 2000 hours. Device operates directly 
on 115-volt, 50 or 60-cycle alternating current and 
consumes less than 50 watts. 


Neoprene Rubber Used in New Hose 


O PROVIDE resistance to the action of oil, a 

new type of fuel and oil line utilizing a flexible 
metal core protected by “Cellophane” cellulose film 
and neoprene chloroprene rubber is being manufac- 
tured under the tradename ‘“Avioflex” by The Chi- 
cago Metal Hose Corp., Maywood, Ill. Though per- 
fected primarily for use in aircraft, the hose is now 
being introduced into industrial applications. The 
specially prepared laminated cellulose sheeting pro- 
vides a seal over the entire inner tube, being imper- 
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SPEED UP YOUR DRAFTING TECHNIQUE ! 


This improved drafting machine will increase your 
drawing efficiency by 25 to 50 percent. The func- 
tions of T-square or straightedge, triangles, protractor 
and scales are all combined in one convenient unit 
—controlled entirely by the left hand. A feather touch 
moves the scales into position, giving you a hori- 
zontal and a vertical at any point on the board. A 
motion of the thumb lock produces any angle you 
require. All lines are drawn to exact length, along 
the scales, with no ‘‘ends’’ to erase later. No need 
to retrace, or duplicate efforts. 

You will do better work with this advanced tech- 
nique, and at a speed impossible by conventional 


1 
' 
t 
Vad 


ie 


wa 


the positive automatic stop mechanism produces any 
multiple of 15° at a simple motion of the protractor 
ontrol, odd angles .are easil 


set on_the vernier. 


drafting methods. Hundreds of detail motions are 
eliminated, permitting you to concentrate on the 
actual design. Your right hand is always free to 
draw, your undivided energies go into the problem 
on the board, and your drawing builds steadily, 
without distraction or interruption. 

You will want to know more about the Paragon 
drafting machine. Ask your K & E dealer toarrangea 
demonstration, or write for a copy of the new booklet. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. 


ST. LOUIS SAN FRANCISCO DETROIT MONTREAL 


CHICAGO 


All lines are drawn to exact length, along the scoles. 
No need to retrace, or erase “ends.” 
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FLAMENOL 


WIRE 


IS EASY TO STRIP 


ITH a sharp knife, or wire-stripper, 

you can easily remove the single 
covering of Flamenol on this wire—and 
make connections in a jiffy. You thus 
save time. 


You save, too, in other ways. Space, for 
example. Flamenol has such high dielectric 
and mechanical strength that a single cover- 
ing serves both as insulation and finish; and 
the wire, for say 600 volts, is smaller in 
diameter than any other insulated wire. 


These and other unique properties—nine 
colors, resistance to flame, water, oil, acids, 
and age—make Flamenol ideally suited for 
low-voltage wiring on such high-grade equip- 
ment as machine tools. You’ll find that it 
will solve difficult wiring problems on your 
product. A G-E ca- 
ble specialist will 
gladly help. Address 
nearest G-E sales 
office or General 
Electric Company, 
Department 6—201, 
Schenectady, N. Y. 


GENERAL @ ELECTRIC 


520-150 








vious to oils and all hydrocarbon fluids under norma] 
and high temperatures. A vulcanized neoprene cover 
binds the unit together, providing double protection, 
Metal braid forms the outer shell. 


Small Reducer Has Large Speed Ratio 


EWEST addition to the line of speed reducers 
made by Ohio Gear Co., Cleveland, is a small 
vertical double speed reducer, having outside dimen- 
sions of 4% x 4% x 4% inches. Input and output 
shafts are at right angles in either the horizontal or 
vertical plane. Special advantage lies in the fact that 


Input and output 
shafts are at right 
angles to each oth- 
er, allowing variety 
of locations of 
Shafts without 
changing position 
of gear box 





a variety of locations for the input and output shaft 
is possible without changing the mounted position of 
the gear box. Either ball or roller bearings are avail- 
able. Torque capacity is 100 inch pounds in the re- 
ducers having speed ratios from 100 to 800 : 1, and 
25 inch pounds in one model with 1600 to 1 ratio. 
The new reducer, known as V00, is carried as a 
standard stock. 


Glass Used for Motor Insulation 


IGHTER and more compact motors are possible 
by the use of glass insulation, employed in the 
new streamcooled motors of Baldor Electric Co., 4400 


More efficient motor 

operation is possible 

as high temperatures 

may be withstood due 

to glass insulation of 
coils 





Duncan avenue, St. Louis. Regular polyphase mo- 
tors are constructed of steel, copper and insulating 
material. Important factor on the size, weight and 
cost of a motor is the temperature limitations of the 
insulating material. Until recently, cellulose mate- 
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low-speed machines, 
G-E gear-motors are available in rating 
with output-shaft speeds from 6 


single-phase; or girect-current type 


requirement. 






GENERAL @& ELECTRIC 








Dodge Bearings Reflect 
Credit on Your Design 


THOUSANDS of standard 

and special Dodge Roll- 
ing Bearing Units provide 
the machine designer with 
an unlimited scope. All re- 
present the sound design 
and quality manufacture 
that have made Dodge the 
world's largest maker of 
Power Transmission Equip- 
ment. "Staying Power" — 
Outstanding Stamina — 
those are qualities in Dodge 
Bearings which reflect credit on the machine 
designer's selection. There's more than half a 
century of dependability 
behind the Dodge name. 


Send for copy 
of Dodge 
“Rolling-Bearings” 
Catalog 








DODGE MANUFACTURING 
CORPORATION 
MISHAWAKA, INDIANA, U.S.A. 
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rapidly at 100 degrees Centigrade. 





| 





rials were most generally used, but they deteriorate 
Recently glass, 
which is excellent insulation, has been spun as fine as 
silk and as flexible as cotton. Use of this glass in the 
new motors makes possible highly efficient and very 
compact motors having more horsepower output per 
pound of active iron and copper. These new motors 
are available in three phase, 220/440 volt, 60 cycle, 
4 pole, rated at 1725 RPM. 


Pushbutton Stations Resist Corrosion 


INE of heavy duty Type HD pushbutton stations, 
suitable for use in corrosive atmospheres and in 
hazardous locations, has been designed by Westing- 
house Electric & Mfg. Co., East Pittsburgh. These 


High-grade cast 

iron is used for 

station housing and 

bolts and working 

parts are of copper 
alloy 





stations are designed in accordance with the require- 


- ments of the Underwriters’ Laboratories and are ex- 


plosionproof either with or without oil in the station. 
They are available with from one to four standard 
pushbuttons of the momentary type or with main- 
tained contact units. High-grade cast iron is used 
for the stations and all bolts, shafts and fittings are 
of corrosion-resisting copper alloy. 


Speed Indicator for Transmissions 


EW type of speed indicator, for use with Reeves 
variable speed control equipment, is announced 
by Reeves Pulley Co., Columbus, Ind. Known as the 


Space is provi- 
ded on dial of 
speed indicator 


to write in pen 
or pencil the cal- 
ibrations of user 
for certain 
speeds 





“Speedial” handwheel, it accurately registers speed 
settings of the different variable speed units made by 


| the company, and may be used in place of the regular 
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we feel rich 


Rich in the friendship of America’s leading industries. Rich in the loyal patronage 
of so many manufacturers who continue, through the years, to standardize on 
Twin Disc Clutches. Rich in the confidence of engineers, so amply demonstrated 
in a recent national survey in which they voted a 5 to 2 preference for Twin 
Disc Clutches. G Such riches constitute real wealth . . .“unlisted securities” 
... tax-free, but invaluable. And, because all wealth means added responsi- 
bility ... at twenty-one we pledge a continuance of the close cooperation, 
the whole-hearted interest in your problems, the zealous guarding of those 


high standards which won your patronage and made it such a valued asset. 


Twin Dise Clutch Com- 


any, Racine, Wisconsin. 
P ‘Twin BIs¢ 


eur HES 
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AVRMA-AVFFMANN 


WRITE FOR THE CATALOG ON PRECISION BALL, ROLLER AND | 
THRUST BEARINGS, LET OUR ENGINEERS WORK WITH YOU. 


NORMA-HOFFMANN BEARINGS CORPN. + STAMFORD, CONN., U.S.A. 








“SPECIALIZED EQUIPMENT NEEDS 
SPECIALIZED POWER” 






This modern up-to-the-min- 
ute surface grinder is pow- 
ered by a Wisconsin 4-Cyl. 
15 H. P. air-cooled engine 
weighing only 215 Ibs. 

%& FURTHER: DETAILS ON REQUEST 


Weight Range 
60 Ibs. to 340 Ibs. 


Power Range 
1 to 30 H. P. 


MOTOR CORP., MILWAUKEE, WIS. 
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handwheel. Actual indication is a definite number of 
turns (and fractions of turns) of the shifting screw. 
These are read by the operator as he turns the 
Speedial. Space is available on the dial for the user 
to write his own calibrations in whatever correspond- 
ing units he prefers. 


Coolant Tank, Pump in One Unit 


ERIES of self-contained coolant tank and pump 
units designed to serve as a compleie individual 
or standby unit for supplying coolant to one or more 
machines has been brought out by Pioneer Engineer- 
ing & Manufacturing Co. Inc., 31 Melbourne avenue, 
Detroit. Tanks are of welded steel throughout and 


All welded tanks are used 
in this combined coolant 
tank and pump unit. Pumps 
are available in sizes from 
1 to 80 gallons per minute 





are fitted with a cast-iron cover. Pumps available 
with the different tank models provide capacities 
from 1 to 80 gallons per minute and pressures up to 
23 pounds per square inch. Units also have chip 
baskets and filter bags as optional equipment. Five 
different sizes are available. 


Thread Cutting Screw for Plastics 


XPRESSLY manufactured for plastic materials, 
The Shakeproof Lock Washer Co., 2501 North 
Keeler avenue, Chicago, has developed the “hi-hook”’ 
thread cutting screw to supplement its line of thread 


Slot in screw gives 

sharp edge that cuts 

clean thread in all 
plastic materials 





cutting screws for other materials. Specially designed 
double-width slot gives an acute edge that cuts a 
clean, sharp thread in all types of plastic composi- 
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Worm Box for os hee : Sy tarn 
‘ Hydraulic At- plu ‘en Shear- 

‘tachment, 15" fh Machine. Ma 
max. dimension "s > o¥ 
-Section11,".Min.3;". 












Valve Liner for 
Steam Engine 
11%," O. D. 
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From the big gear for grinding the casting metal, MEEHANITE, brings 
reflector of a 200-inch telescope, the advantage. Extraordinary strength and 
largest in the world, to the intricate toughness, close grain, great uniform- 

precision-made part of the most deli- ity, resistance to wear and corrosion 
cate small mechanism—many are the are among its merits—at relatively 
uses to which the highly adaptable low cost. Ask for specification data. 
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RACINE 


Variable Volume Hydraulic Pumps 





# 
Extremely quiet, smooth per- 


proven, efficient pump for 
pressures up to 1000 Ibs. per 
sq. inch. « Capacities 2000— 
4000—6000 cubic inches per 
minute. | 


formance. A thoroughly | 


The Variable Volume feature 
saves horse-power. Delivers | 
amount of oil actually required. 
Volume is controlled automatic- 
ally or manually. 


Write for new catalog P-10 





Racine Hydrau- 
lic Valves 


A_ complete line—manual— 
pilot or electrically operated. 
Balanced pistons—Accurately 
fitted. 

For oil-hydraulic installations. 










Write for new catalog V-10 Pie 


RACINE TOOL & MACHINE CO. 


1773 State St. Racine, Wis. 















FOR THE 
POWER 
TRANSMISSION 
EXPERT 
WHO WANTS TO 
SAVE A LOT OF 


. MONEY 
FOR YOUR COPY 


EEE ee 
Abart Gear and Machine Company, 


4821 West 16th Street, Chicago. 
Please send latest Abart Speed Reducer Catalog. 
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tions, both molded and laminated. Because the screw 
cuts a standard thread, it may he replaced if neces- 
sary by a conventional screw of the same size with- 
out damaging the tapped hole. The need of a separate 
tapping operation or threaded inserts is also 
eliminated, the only requirement being that the screw 
be inserted in a molded or drilled hole of the proper 


| size and driven home. 


Dual Magnetic Valve for Flow Control 


UAL magnetic valve for high-low fire or high- 
low flow control has been announced by Gen- 


| eral Controls Co., 450 East Ohio street, Chicago. It 


has two electrically independent solenoids operating 


Two electrically 
independent sol- 
enoids operate 
two lever-action 
valves. Device 
will handle 
heavy oils and 
steam up to 125 
pounds pressure 





two lever-action, high-pressure valves. Lever action 
develops six times the opening and closing power. 
Thus, the “General Dual K-10” will handle oils as 
heavy as No. 6 at usual room temperatures and steam 


| up to 125 pounds per square inch pressure. Flow 


adjustments are provided on both ports. Energy 
consumption is about 14 watts per solenoid. 


Wrinkle Enamels Produced in Colors 


RINKLE enamels in every color, including white 

and light pastel shades, have been developed by 
Maas and Waldstein Co., 438 Riverside avenue, New- 
ark, N. J. Practically no discoloration occurs during 
baking of these finishes. Another improvement 
claimed by the manufacturer is that Duart wrinkle 
enamel bakes hard and resistant to wear with a short 


| baking schedule. The product is light in body and can 


be sprayed like synthetic enamel. Patterns can be 
varied from a fine and uniform to a coarse and heavy 
structure. Only one coat is needed. 


New Linestarters Are Announced 


66 E-ION” linestarters for alternating current mo- 
tors up to 5 horsepower, 220 volts, and 7% 
horsepower, 440 to 550 volts have been placed on the 


(Continued on Page 69) 
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(Continued from Page 66) 
market by Westinghouse Electric & Mfg. Co., East, PO ITIVE Al q CONTR L 


Pittsburgh. They are housed in an oversize cabinet, 
« 
lLACTCGI C5 


providing an unusually large amount of wiring space. 


es | 
y) b et 
Starters are housed in 7 
wieght Ct. GOP Economical use of air power and smooth, easy 
ing an unusually large 
amount of wiring handling of air operated equipment results from 
space the simple, perfected disc-type design of Hannifin 
‘*Packless’’ Air Control Valves. These valves have 
no packing, and no leakage or packing mainte- 
nance troubles. The bronze disc is ground and 





lapped to form a perfect seal with the seat, which 
is similarly finished. Simply re-lapping restores 
wigunlingad Be. ee Soe eee ee, the original efficient seal after long service. 

with built-in, start-stop pushbutton, or with built-in 
hand-off automatic switch. 


A.C. Motors Have Variable Speed 


ERMANENT split phase motors for alternating | 
current for use with such equipment as ventilating | 
and circulating fans where a variation in speed is re- | 
quired, have been developed by Reynolds Electric Co., | 
2650 West Congress street, Chicago. This type of mo- 





Simple ‘’Packless’’ design 


5 oa Hand Control Valves 


Spring Return Valves 





To obtain speed varia- 

tion in motor, the ap- 

plied voltage is varied 4 

by means of simple om Manifold Types 
rheostat \ 


Rotary Type Valves 








tor is essentially a shaded pole design, the shaded pole 
winding producing a split field and permitting sub-| Pressure Regulating Valve Pedal Operated Valves Electric Types 
synchronous operation. To obtain speed variation 
the applied voltage is varied by means of a rheostat.| Hannifin Air Control Valves are made in 3-way 
The motors have a rather low starting torque, relative- and 4-way types, hand and foot operated, spring 


ly efficient full load characteristics and high break- F 
t ,h dut ary, fold, ] i 
down torque, and are built in sizes ranging from 1/20 Sy Oe eer ee ecunaneca ene estate 


to 1/6 horsepower. 





remote control models, for control of all types of 
air or hydraulic equipment. Write for Valve Bul- 
letin 34-MD. 





| HANNIFIN MANUFACTURING COMPANY 
HERMOSTAT, known as the two-stage sensa- 621-631 SOUTH KOLMAR AVENUE « CHICAGO, ILLINOIS 


therm, especially suitable for room temperature | Engineers « Designers « Manufacturers 
control on high-low fire gas or oil burners has been | Pneumatic and Hydraulic Production Tool Equipment 


brought out by The Mercoid Corp., 4201 Belmont | 
avenue, Chicago. It is also a desirable control esi ale 4" 
eliminating overshooting temperatures on eigne 1 ROL 
69 


Thermostat Has Many Uses 





with forced circulating warm air systems and for'| 
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MOTORIZED SPEED REDUCERS 


16 DIFFERENT STYLES 
Fromwhich to select the type of drive that exactly meets 


YOUR INDIVIDUAL REQUIREMENTS. 








Illustrating RW-1 FLANGE REDUCER 


The diversity of the Janette custom built line of motorized 
speed reducers enables us to supply a machine for almost 
any purpose. Let our engineers help in selecting the 
right type for your application. 























Rotary Converters—Generators—Moiors—Motor-Generators 


Janette Manufacturing 


556~ eo yf West Monroe Street Chicago, 


MILWAUKEE 


IU. U.S.A. 


LOS ANGELES 

















14 TO 14 TO 
9% D.P. 96 D.P. 
SPURS RACKS 
* * 
SPIRALS RACHETS 
® * 
BEVELS WORM 
GEARING 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work... . Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 


Made to order only—No stock—No catalog 





Gear Specialties 
eal CHICAGO Fi | 





| permanent magnets. 


| taching the motor to the base. All types of Burke mo- 


| Aug. 9-12— 





the regulation of two-speed fans on air conditioning 
systems. The two-stage sensatherm is equipped with 
two dustproof sealed mercury contact switches, op- 


Two-stage sensatherm is 
equipped with two _ dust- 
proof mercury contact 
switches, operated by one 
bimetal coil and two per- 
manent magnets 





erated by means of one bimetal coil and two 
Maximum capacity of each cir- 
cuit of this instrument is 9/10 ampere at 24 volts 
or less. 





Pivoted Motors Assure Belt Tension 


ESIGNED especially for short center V or flat 
belt drives, a pivoted motor has been brought out 

by Burke Electric Co., Erie, Pa. The motor, construc- 
tion of which is standard, automatically keeps the belt 
in tension in proportion to the load and takes care of 


Part holding pivot- 
ed motor to base is 
mounted in bronze 
bushings giving 
long wear 





normal belt elongation without manual adjustment. 
A pivot, mounted in bronze bushings, is used for at- 


tors and generators, including synchronous and direct 
current motors, can be pivotally mounted. 


Meetings and Expositions 


American Institute of Electrical Engineers. Annual 
Pacific coast convention to be held at Multnomah hotel, 
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Tue MACHINE illustrated, a product of 
Wallace & Tiernan Co., Inc. of Newark, N. J.. is 


used for chlorinating municipal water supply. 


Two S. S. WHITE flexible shafts are used— 
one for driving the rotating meter at the upper 
left, which regulates the flow of chlorine—the 
other for adjusting the output speed of the 
driving motor and speed reducing mechanism 


in the center. 


‘We have used flexible shafts,”’ says 
the manufacturer, “‘because they simplify 
the mechanics of the machine and elimi- 


nate several otherwise necessary parts.’ 





Another zood example of the advantages 


of FLEXIBLE SHAFTS in machine design 





Photograph, courtesy of 
Wallace § Tiernan Co., Ine. 
Newark, N. .J. 


HAVE YOU SENT FOR YOUR COPY 
OF ENGINEERING BULLETIN 38? 


It gives full information and engineering data 
about Flexible Shafts for Remote Controls and 
how to apply them. A request on your business 
letterhead will bring you a free copy. 





Only a moment’s consideration of the illustra- 
tion is needed to appreciate the extreme simplic- 
ity with which the self-contained, easily applied 
flexible shaft units solve the problem of remote 
control or power transmission. Obvious also is 
the fact that flexible shafts facilitate design, 
because they make it possible to place parts in 


the most desirable locations. 


Bear these flexible shaft advantages in mind 
when you design. We'll be glad to recommend 
the proper shafts for specific requirements and 
to cooperate in working out application details. 


No obligation. Just send us essential data. 


S. S. WHITE 


The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department R, 10 East 40th St., New York, N. Y. 
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Photo courtesy The Heald Machine Co. 


AVIATION’S NEW TYPE 
OIL LINE HOSE NOW 
ADAPTED TO MACHINE 
TOOL APPLICATIONS 


Several leading machine tool builders now 
specify AVIOFLEX. Completely impervious in- 
ternally to hot hydrocarbon fluids due to use 
of laminated cellulose sheets wrapped over a 
specially profiled flexible metal core. Also 
resistant externally to hot oils. AVIOFLEX con- 
struction assures great strength, practically 
unlimited flexing life. Data, sample, on request. 


CHICAGO METAL HOSE CORPORATION 


MAYWOOD, ILLINOIS 








ONE-PIECE CONSTRUCTION 
makes it 


easy to 
install 





Cut out section 
showing Locking 
Ring in place. 





Pat’d. and 
Pat’s. Pending 
Fig. 1510 


The Nut that can’t shake loose 


Designers, so often confronted with the problem of 
getting a lock nut that can be installed in a relatively 
tight spot, are finding the answer in ‘“‘Unshako’’. 
The self-contained feature of these nuts, with their 
built-in locking ring, makes it possible for them to 
lock at any angle of their turn. They go on easily and 
come off that way, too, if a wrench is used. Vibration, 
shaking, jarring can’t loosen them a bit. Their neat 
appearance is another feature that appeals to designers 
for they really help dress up the finished job. 


There’s no other nut like ‘‘Unshako’’. Write 
and let us tell how it can save you time, 
trouble and bother. You have nothing 


to lose. 
STANDARD PRESSED STEEL Co. 
BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
it ST. Louis 
ye BOX 102 SAN FRANCISCO 
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Portland, Oreg. H. H. Henline, 33 West! Thirty-ninth 
street, New York, is secretary. | 


Aug. 29-Sept. 3— 
National Association of Power Engineers. ' Power show 
and mechanical exposition to be held in Civic Audi- 
torium, Grand Rapids, Mich. Fred W. Raven, 176 West 
Adams street, Chicago, is secretary. 





Sept. 8-9— | 
Society of Automotive Engineers. ae regional 
tractor meeting to be held in Minneapolis, Minn. John 
A. C. Warner, 29 West Thirty-ninth streef, New York, 
is secretary. | 

| 

| 


Sept. 12-16— 

American Society of Mechanical Engineers. Applied 
mechanics and hydraulic division cooperating in Inter- 
national Congress of Applied Mechanics to be held at 
Massachusetts Institute of Technology. Cambridge, 
Mass. C. E. Davies, 29 West Thirty-ninth street, New 
York, is secretary. 


Sept. 19-22— 

American Transit association. Annual meeting and 
exhibition to be held at Atlantic City Auditorium, 
Atlantic City, N. J. G. C. Hecker, 292 Madison avenue, 
New York, is general secretary. | 

Sept. 19-23— : 

Seventh International Management “al 
held in Washington. Nathaniel W. Barnes, 
avenue, New York, is executive secretary. 


ress. To be 
347 Madison 





Sept. 27-30— 

Association of Iron and Steel Engineers. [Iron and 
steel exposition to be held at Public Auditorium, Cleve- 
land. Further information may be obtained from head- 
quarters at Empire building, Pittsburgh. 


Oct. 5-7— 

American Society of Mechanical Engineers. Fall meet- 
ing to be held in Providence, R. I. C. E. Davies, 29 West 
Thirty-ninth street, New York, is secretary. 


Oct. 8-15— 

National Dairy association. Annual meeting and ex- 
position to be held at Deshler-Wallick hotel, Colum- 
bus, O. Lloyd Burlingham, 308 West Washington, 
Chicago, is secretary. 


Oct. 13-15— 

Society of Automotive Engineers. National Aircraft 
Production meeting to be held at Ambassador hotel, 
Los Angeles. John A. C. Warner, 29 West Thirty-ninth 
street, New York, is secretary. 


Oct. 25-26— 

Porcelain Enamel institute. Eighth annual meeting to 
be held in Cleveland. Further information may be ob- 
tained from the Institute at 612 North Michigan av- 
enue, Chicago. 
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